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(beginning a new series—page 34 


How to Operate a Scope—page 26 


Servicing Printed Boards—page 46 


Troubleshooting the Horizontal 
Multivibrator—page 62 


You are more apt to get 
the volume control you need 
from 


than from any other source 


Whether you need a special exact duplicate control 
or a standard replacement carbon or wire-wound 
control, you are almost sure to find it at your 
IRC Distributor 


He carries the most versatile line of controls in the 
industry. He offers you better, more complet 
replacement coverage. He can supply an almost 
endless variety of combinations of resistance ele 


ments and shafts 


He can take care of your needs far more frequently 


than any other source 


And you can depend upon IRC quality and 


endable performance Exact duplicate IV and 
Auto Set controls (over 1000 of them) are specified 
to manulacturers procurement prints thes 

ind erate without modification 
Mah ir IRC Distributor Your Volume ¢ 
H s;iquarters 


FINGERTIP 

COVERAGE 

OF 4416 

MANUFACTURERS’ 

PARTS! 

From basic parts, you 

can now assemble any of 809 different IRC Controls 
covering 4416 Manufacturers’ parts. IRC Dealer Parts 
Stock No. 22 offers this amazing coverage for only 
$113.00. If you already own Parts Stock No. 21, you 


can get the same coverage simply by adding IRC Con- 
version Stock No. 21S. Only $56.85. 


INTERNATIONAL RESISTANCE CO. 
Capt. 574, 401 N. Broad St., Phila. 8, Pa. 


in Canada : international Resistance Co., Ltd. 
Toronto, Licensee 
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TUNING CONTRAST 


UHF TUNING 
ASSEMBLY 


me J UHF SUB-CHASSIS 
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Motorola Model Y21P1B 
Chassis PTS-546Y 


This 21” table model has its operating 
controls, including a pushbutton on-off 
switch, grounded on top of the set. In 
connection with its exterior appearance, 
you'll also find a monopole antenna 
which telescopes like an automobile 
aerial from the top rear of the fiberblass 
cabinet. 

The main chassis is placed horizontal 
ly in the cabinet with the VHF-UHF 
tuner mounted above it. All tubes are 
accessible, the first and second IF ampli- 
fiers (located near the front of the chas- 
sis under the tuner assembly) and the 
three tubes behind the high-voltage cage 
being the most difficult to reach. Speak- 
ing of tubes, you may need to stock your 
caddy with some new ones for this set. 
The vertical oscillator and output section 
employs a 7EY6, and a 21EX6 can be 
found in the horizontal output circuit. 
In addition, a 4A01 serves as the high- 
voltage rectifier; however, this tube is 
listed by Motorola as an alternate for a 
3A3. Using the tube location guide which 
gives a complete diagram of the series 
filament string, a burned-out filament 
can be isolated by checking for voltage 
at various test points on top of the 
chassis. Both the video and horizontal- 
phase detector diodes can be replaced 
without removing the chassis from the 
cabinet. The video detector is a crystal 
plug-in type, and the phase detector is 
soldered to terminals sticking up through 
the top of the chassis. 

A special device located in front of the 
high-voltage cage is used to control the 
surge in the filament circuit when the set 
is first turned on. The unit is referred to 
as a Tube Sentry, and consists of a time- 
delay switch and thermal resistor (see 
closeup photo). The resistive element 
should measure 265 ohms cold and 6 
ohms hot. 

All operative controls are pointed out 
in the photo of the tuner assembly. Note 
that the VHF fine-tuning shaft also tunes 
the receiver for UHF reception. To ad- 
just tuner oscillator slugs, remove the 
channel selector and fine-tuning knobs. 
Using a non-metallic tool, adjust each 
slug in descending order through the 
opening in the cabinet. 

The safety glass is easily removed from 
the front of the cabinet by taking out 
the two metal screws holding the top re- 
tainer and then lifting the glass up and 
out of its base support. 
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CLARIFIER 


HORIZ 
DRIVE 


Olympic Model TB131 
Chassis HB 





This table-model TV incorporates a 
power transformer chassis which drives 
a 21CBP4A short-neck 90° picture tube. 
The one-piece chassis is conventionally 
wired and mounts vertically along one 
side of the cabinet. Front operating con- 
trols include channel selector, fine-tuning, 
contrast-volume, horizontal and vertical 
hold, brightness controls, and a push 
type on-off switch. The only service ad- 
justments on the rear of the set are the 
sound clarifier, horizontal drive, and a 
local-distant switch. The sound clarifier 
is something new in circuit design and 
takes the place of the familiar buzz con- 
trol used in quadrature sound detector 
stages. The device is actually a trimmer 
capacitor connected from the quadrature 
detector grid to ground. It should be ad- 
justed for maximum sound with mini- 
mum accompanying buzz. A small jumper 
wire located on the base of the picture 
tube serves as the focus adjustment. It 
should be placed between pins | and 6 
or 10 and 6, whichever produces the 
most desirable focus. 

If the picture is out of proportion FLYBACK 
vertically, don't panic when you can't FUSE 
find the linearity or height adjustments 
immediately. Go around to the front of 
the set and remove the channel selector 
and fine-tuning knobs, and you'll find 
the controls as shown in the photo. fhe 
tuner oscillator slugs are also adjustable 
from the front as shown. 

The high-voltage cage contains only 
the flyback transformer and the IB3 
rectifier. The %-amo fuse protecting the 
flyback circuit is located just outside the 
cage between the low-voltage rectifier 
and horizontal output tubes. 

The chassis of this particular receiver 

can be removed by first disconnecting 
the picture tube socket and clip-on 
ground lead to the picture tube frame. 
Next, remove the yoke plug, high-voltage 
lead, and speaker connections. Remove 
three bottom chassis bolts and one screw 
securing the chassis to the top rear of 
the cabinet, and slide the assembly out 
the back. The latest tube type found in 
this model is the 6C YS tetrode RF ampli- 
fier. The thermo tube patrol pointed out 
in the chassis photo is actually a surge 
limiter made up of a delay switch and 
thermal resistor connected in the primary 
circuit of the power transformer. Tube 
filaments are fused with a 3%” length of 
#26 wire. 

The safety glass is easily removed by 
taking out 4 wood screws which hold 
the top trim strip to the cabinet. After 
removing the strip, lift the glass up and 
out of its bottom retainer. 
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CHANNEL VOLUME 
SELECTOR AND ON-OFF 


SWITCH BRIGHTNESS — FINE-TUNING Packard-Bell Model 21CD9 


VERT. CENTERING PICTURE SOUND Chassis 98D4 
TONE LINEARITY HEIGHT TABS FIDELITY DET. ADJ. 


If you walk in a living room and the 
owner of this receiver happens to have 
the remote control box by his armchair, 
you might look at the set and think 
there’s something missing. You'll be 
right — for there are no operating con- 
trols on the cabinet itself. The instru- 
ment is operated only by the controls 
housed in a small remote unit which is 
attached to the back of the set through 
a long plastic-covered cable. 

The control box features channel-selec- 
tor, fine-tuning, and brightness controls, 
plus on-off and speaker-selector switches. 
There are two 4” speakers in the set and 
two 2%” units in the control box. The 
selector switch allows the user to operate 
either system separately or both systems 
together. Ill components in the remote 

REMOTE CONTRAST AGC HORIZ VERT unit are attached to its small front panel, 
CONNECTORS (ANI) HOLD HOLD and the box can be completely disas- 
sembled by removing one 5/16” hex-head 
nut from the base plate. 

The vertically- mounted chassis is 
transformer-powered and does not con- 
tain any printed wiring. It incorporates 
21 tubes, including the 5V3 low-voltage 
and 1G3 _ high-voltage rectifiers, and 
21CEP4 picture tube. The newest tube 
type to appear in this chassis is the 6CZ5 
vertical deflection amplifier. The picture 
fidelity control (pointed out in the rear 
cabinet photo) is actually a peaking ad- 
justment electrically located between the 
video amplifier and video output stages 
It should be adjusted for the sharpest 
picture and is normally set fully clock- 
wise. The AGC (ANI) control is dual, 
the inner adjustment being an AGC con- 
trol and the outer an automatic noise in- 
verter control. AGC is adjusted for good 
picture contrast without overload, while 
the ANI control sets the operating bias 
level of the noise inverter stage. The 
latter should be turned clockwise until 
the picture tears horizontally, and then 
returned to the point where tearing 
disappears. The tuner oscillator slugs are 
accessible through a hole in the rear of 
the tuner. Without removing the back of 
the set, each channel can be adjusted 
through a single hole as the switch is 
rotated. 

The safety glass may be removed for 
cleaning by first pressing the glass back 
firmly at the bottom center and inserting 
a business card or equivalent between the 
glass and lower trim strip just left of 
center. Slide the card to the right until 
a spring releases the trim, and then lift 
the strip up and off. With the metal strip 
removed, pull the glass outward by the 
two small rubber tabs at the bottom and 
remove 
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NIT... PREVIEWS of new sets 


510 FILAMENT 
RESISTOR SOUND DET. 


Silvertone Model 9160 
Chassis 528.51400 


This particular console features a 
small vertical chassis (only 12” X 14”) 
which is mounted on a steel rail near the 
bottom of the cabinet and a single metal 
support bracket at the top. Except for 
the flyback section and an AGC stage, 
all wiring on the transformerless chassis “SFINE TUNING 
is diveded between two pronted boards. A CONTROL 
Front-panel controls, including vertical ¥ 4 
hold, brightness, contrast, tone, and vol- . , PUSH TYPE 
ume, are mounted on a single bar which ‘ ON-OFF 
is fastened to the front escutcheon by ; : SWITCH 
two 11/32” hex-head nuts. In addition, i | 
a push button on-off switch with a bar- } ee CHANNEL 
type knob is located on the front panel. Y - . INDICATOR 
Five speakers are used in this model — ‘ 
one large oval job and four small elec- . 
trostatic units. Service adjustments are fF \PILOT 
located on both the main chassis and a f LAMP 
small interlock panel attached to the CHANNEL POWER 
side of the cabinet. At the top of the in- —4 INDICATOR TUNING 
terlock panel you'll find a reset button SHAFT SWITCH 
for a thermal cutout device referred to 
as the Automatic Power Monitor. Also 
on the panel are AGC and focus controls, 
as well as a TV-phono switch and audio 
input jack. The latter is designed for a 
phono input or for use with external 
stereo apparatus. So you won't get caught 
short, you might remember that this 
chassis uses a 2CYS RF amplifier and a 
SCL8 converter in the tuner. When re 
placing tubes, be very careful not to 
damage the relatively thin printed wiring 
boards. 
The tuner, a power-operated device, 
is mounted separately in the cabinet 
The fine-tuning adjustment is driven by 
a beaded chain at the rear of the tuner 
and a long control shaft leads to th« 
front panel. Also at the rear of the tuner 
is a special indexing knob with 13 smal! 
buttons. After you have pulled out on the 
buttons corresponding to channels you 
wish to receive, the power tuning will 
automatically stop on oly these chan 
nels. The tuner motor is set into opera 
tion by depressing the bar switch located 
on the front control panel. Each tuner 
oscillator slug is adjustable from the rear 
of the set with the back cover and power 
tuning index knob removed. This knob 
is held in place by one Phillips-head 
screw in its center. 
To clean the safety glass on this set, 
take out the 5 Phillips-head screws hold 
ing the top L-shaped retaining strip and 
remove as shown. Lift the glass out of 
the strip at the bottom and remove it 
along with side trim strips. When re- 
placing the glass, insert it in the bottom 
retainer and slide the “U” shaped trim 
strips down the sides of the glass as 
shown; then secure at top. 


4 PF REPORTER / October, 1958 





October, 1958/PF REPORTER 3 


"4 | 2) Co ue od —e 2 oe) =) a aed), ie DuMont 





AUDIO AMP 
6AQ5 
Mfr: DuMont Chassis No. RA-402 
Card No: DM 402-1 -403 
Section Affected: Sound and pix. 


Symptoms: Insufficient sound and sound bars in 
picture. 


Cause: Open C287B, 10 mfd. 
What To Do: Replace C287B. 











H.V. (204) 
Transformer 





Mfr: DuMont Chassis No. RA-402 
Card No: DM 402-2 -403 
Section Affected Raster 


Symptoms: Width and height diminish 
gradually 

Cause: R297, 10K, decreasing in value 
(burning ) 


What Jo Do: Replace R297 with a 10K, 5 watt 
resistor. 











HORI 
Mfr: DuMont Chassis No. RA-402 (212) va pina 
Card No: DM 402-3 -403 
Section Affected: Raster 


Symptoms: Intermittent collapsing width and 
high voltage. 


Cause: R310, 82K, burning and opening 
intermittently. 


What To Do: Replace R310. 














PF REPORTER for October, 1958. Vol. 8, No. 10. PF REPORTER is published monthly by Howard W. Sams & Cx Inc 2201 E. 46th St., Indianapol 
Indiana. Entered as second class matter October 11, 1954 at the Post Office at Indianapolis, Indiana, under the act of March 3, 1879, 1, 2 
prices: U.S.A. & possessions, $3.00, $5.00, $7.00; Canada & Pan America, $3.60, $6.00, $8.50; other foreign countries, $6.00, $11.00, $15.06 
3$c each; back issues S0c each 


is 6, 
subscription 
nt single issues 
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DuWMout VIDEO SPEED SERVICING 





HORIZ PHASE DET 
6AL5 








Mfr: DuMont Chassis No. RA-402 
Card No: DM 402-4 -403 
Section Affected: Sync. 


Symptoms: Horizontal oscillator far out of 
range. 


Cause: Open R294, 1.8 K. 
What To Do: Replace R294. 








3RD VIDEO IF 














Mfr: DuMont Chassis No. RA-402 
Card No: DM 402-5 -403 
Section Affected: Sync 

Symptoms: Loss of vertical and horizontal hold. 


Cause Shorted C226, .1 mf, grounding 
25 volt screen supply voltage of clipper, 
6CS6. 


What To Do: Replace C226 
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Mfr: DuMont Chassis No. RA-402 
Card No: DM 402-6 -403 
Section Affected: Pix and Sound. 

Symptoms: No sound and no picture. 

Cause: R104, 620K, open. 

What To Do: Replace R104. 
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SYNC AMP 


()s 6AW8 
Mfr: Packard Bell Chassis No. 8884 


Card No: PB8&8S4-1 — 


Section Affected: Sync. | 
Symptoms: Unstable vertical sync. j 





Cause: Parasitic oscillation. 


What To Do: Add: C75 (47 mmf, 10% NPO) 
across R65. Note: This is a production modi- 
fication beginning with CO 1753. 











Mfr: Packard Bell Chassis No. 8884 


Card No: PB88S4-2 Toa ar i Pin 8,V2-B 
! . 
Section Affected: Pix. 01 Y2 6BN8 


(79) == 
Cause: Unbypassed audio cable shield radiates @ hal 


sound signal. Add 
Note: This is a production modification . i 


beginning with CO 1753. Vol. +01 


Control a 





Symptoms: Sound in pix. 





! 
1 | 
! i 
! ae 
1 1 
! | 
| | 
4 
| 
1 











What To Do: Add: C76, .01 mfd. 











Mfr: Packard Bell Chassis No. 88584 ~<— Change to .01 mfd -- 600V 
Card No: PB8&8S4-3 





Section Affected: Sound. 


Symptoms: High pitched sound, excessive 
background hiss. 


Cause: Insufficient bypassing for high audio 
frequencies. 


What To Do: Change: C15 (.0047 mfd-600V) 
to .01 mfd-600V. Note: This is a production 
modification beginning with CO 1803. 
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Mfr: Packard Bell Chassis No. 88S3 

Card No: PB88S3-4 

Section Affected: Pix. 

Symptoms: RF interference in certain areas 
caused by local AM stations. 

Cause: Inadequate RF filtering at tuner. 

Note: This is a production modification 
beginning with CO 1716. 

What To Do: Relocate: C17 (.1 mfd-200V). 
This capacitor is mounted on a terminal 
board in chassis. Move to tuner between 
AGC terminal and ground. 











Mfr: Packard Bell Chassis No. 88S3 
Card No: PB&88S3-5 


Section Affected: Pix and raster. 











Symptoms: Insufficient brightness. 

Reason for change: Circuit modification to in- 
crease brightness range. 

What To Do: Change: R36 (100K) to 82K- 


2W. Note: This is a production modification 
beginning with CO 1579. 





Brightness 





a 


.01 
L mfd 











1/2 6AWS8 VIDEO AMP 


Mfr: Packard Bell Chassis No. 88S3 
Card No: PB&88S3-6 


Section Affected: Pix. 











Symptoms: Unstable pix. 

Cause: RF feedback to tuner. 

What To Do: Add capacitor C74 (.01 mfd) 
across brightness control R38. Note: This is 


a production modification beginning with 
CO 1613. 








82K-2W Brightness 


. @z 
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NEW TELEVISION 


COMPLETE A rN A LY Ss T 


: test each stage Me 
DISCRIMINATOR * AUDIO mo SEP ARATELY 


or 
RATIO DETECTOR 











a \ and watch the 
mewn a me <— result on the 
TV set itself 


aL 


verTicat Md VERTICAL 
Osc. OUTPUT 





SYNC. * 


al. 
Horiz. MG HoRIZ. 
Osc. OUTPUT HI-VOLTAGE 
RECTIFIER 
DAMPER 


UNIQUE NEW SIGNAL-INJECTION TECHNIQUE fri ae nk tna 
Saves TV Trouble-Shooting Time and Work : 


woos. ore 


R.F. Supplies complete r.f. and i.f. signals with 
video and audio modulation to quickly trou- 

1.F. ble-shoot each stage in each of the sections 
of the TV receiver. Enables you to check ¢ 
r.f. sensitivity and AGC settings of TV 
receivers. 


~~ 
a a ee 


Reproduces a complete test pattern on the 
screen of the TV picture tube and injects 
signals into each video stage of the TV re- 
ceiver for fast, visual trouble-shooting and 
correction—anywhere, anytime, Makes it easy 
to check bandwidth, resolution, shading and 
contrast capabilities of the TV set. 


I 





SYNC Provides composite signal, sync positive and 
negative. 


SWEEP CIRCUIT Provides separate vertical and horizontal 
DRIVING PULSES driving pulses for trouble-shooting deflection 
circuits. 


~ 
sae e' 





INTERMITTENTS Test signal injection also aids in locating in- QUICK, DIRECT, COMPLETE TV TROUBLE-SHOOTING 


termittent troubles. 


AUDIO Provides a 4.5 mc sound channel, FM mod- Now, by point-to-point signal mnyectean and 
ulated with approximately 25 ke’ deviation. test pattern reproduction, you can easily trouble-shoot 
(This audio carrier is modulated either from and signal trace any stage throughout the 
hg yoy tS pan cme fa video, audio and sweep sections of blagk & white 
of the 400 cycle tone signal simplifies trou- and color TV receivers. With the remarkable 
ble-shooting of the audi section. new Model 1075 B&K TELEVISION ANALYST, you can 
Enables you to trouble-shoot and signal trace quickly isolate and diagnose TV troubles 
otter Grate & cotey TY cst. (including intermittents). By use of the generated 
Susseatee wie Gp and epubaats test pattern, you can actually see the condition 
TV convergence adjustments. directly on the picture tube of the television set itself. 
Generates full color rainbow pat- No external scope is needed. The TELEVISION 
on geen tas r tor ANALYST is practically a complete 


cults, check vange of hve contrel, TV service shop in one instrument! Net, $25995 
align color demodulators, etc. 


ORANGE 
MAGENTA 


Satis war te nh ent ates Ga ected See your B&K Distributor or write for Bulletin AP 12-R 


SET 
ADJUSTMENT ond horizontal linearity, size and aspect ‘ 
ratio of television receivers. “X BaK MANUFACTURING CO. 
3726 N. Southport Ave. + Chicago 13, Illinois 
Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, 458 Broadway, New York 13, U.S.A. 
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BULPLATE:’ Printed Circuits 


for all your printed circuit replacements 


Sprague’s new BULPLATE Printed Circuit line now in- Get your copy of Sprague’s new BULPLATE Re- 
cludes the most comprehensive listing of printed circuits avail- placement Manual K-351 now. Original set man- 
able anywhere. By standardizing on the Sprague BULPLATE ufacturers’ part numbers are cross-referenced to 
line, you'll be able to replace practically every printed circuit Sprague replacement 
found in original equipment, including .. . oitisilal: part numbers... making 

Px \\ a Sprague BULPLATES 
- ‘ extra-easy-to-use. Ask 
detector-triode coupling networks decoupling filters Psp Ske. your distributor for a free 


antenna-chassis isolation networks vertical integrators 


retrace-suppression networks audio output networks a ome copy, or send 10c (to 
vertical feedback networks phase comparators ae Le : cover handling and mail- 
: ing costs) to Sprague 
Products Co., 105 Mar- 
shall St., North Adams, 
Massachusetts. 


triode coupling networks parallel resistor-capacitor networks 
detector-pentode coupling networks tone compensation networks 
automatic gain control networks diode filters 

horizontal deflection networks pentode coupling networks 

sound i-f networks sync take-off networks 


don't be vague...insist on 


the mark of reliability 


RR TREE Rm ee “ 


_ SPRAGUE RESEARCH IS CONSTA 


ain: 
| oe penens a ee 


NTLY PRODUCING NEW AND BETTER COMPONENTS FOR ou 


a Ne ct i 
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VOLUME 8, No. 10 OCTOBER, 1958 


REPORTER 


including Electronic Servicing 


CONTENTS 


Previews of New Sets 


Coverages on four ‘59 TV sets 


Video Speed Servicing 


Service hints for DuMont and Packard-Bell chassis 
Letters to the Editor 


Tips for Techs 


Time-savers for use in the shop and field. 


Check Those Electrolytics Les Deane 


How to tell when they should be replaced 


Across the Bench Stan Prentiss 


Servicing techniques for Philco split-chassis sets 


Operating a Scope 


Using the controls to set up TV waveforms 
Quicker Servicing 


Audio Facts Alan Andrews 


The first of a series on servicing hi-fi equipment 

Dollar & Sense Servicing 

Stock Guide for TV Tubes 
Servicing Printed Wiring Boards Allan F. Kinckiner 


How to handle this delicate chore more efficiently 


Notes on Test Equipment 


Reports on the latest in troubleshooting instruments 


Troubleshooting the Horizontal Multivibrator Calvir; C. Young, Jr. 


Another circuit-servicing article to cut your analysis time 
The Troubleshooter 

Product Report 

Free Catalog & Literature Service 


Supplement to SAMS Master Index 


ABOUT THE COVER 


Whoops! We can’t be sure, but our cover 
serviceman must think he’s looking ct a 
Hollywood starlet in front of Grauman’s 

Chinese Theater. Fortunately, the cement 

finisher was cblie to call out his warning in time 
to prevent damage to his handiwork. We 

hope for the serviceman’s sake that the 

set owner isn't another attractive 

female. He might forget to present 


the repair bill! 


USE HANDY CARD AT BACK TO ENTER YOUR SUBSCRIPTION 





SPEED REPAIRWORK 
FIELD-TESTED TV SERVICE 


ee 


Time saved is money saved when repairing television sets. Because of this, General 
Electric has developed a whole series of original tools and devices to cut your servicing 
time and costs. They’ve been exhaustively field-tested, field-proved. They add profit 
hours to the work week of the television technician. 


Read about these ingenious aids below! See them on your next visit to your G-E 
tube distributor’s! Only General Electric makes available this group of special service 
devices—each and every one a time and trouble saver. They’re easy to use . . . and 
easy to obtain. Ask your G-E distributor how to get them! Distributor Sales, Electronic 
Components Division, General Electric Company, Owensboro, Kentucky. 


e? f= 


TWIN-X WRENCH SET (ETR-752)— 
designed and built expressly for 
TV-radio repairwork. Replaces 
eight hex-head socket wrenches 
jy" to |)". Sizes are clearly marked 
for quick selection. Hollow shafts 
permit wrench to grip the nut over 
protruding end of bolt. Chrome- 
plated case-hardened steel—will 
stand up in long, hard service. 


SAFETY-GLASS PULLER (ETR-1592). 
Now you can remove the tele- 
vision safety glass easily, without 
risk of cracking or chipping. Han- 
die of this device controls a three- 
inch rubber suction cup with 
vacuum-release tip. 


NEW TUBE-FUSE-LAMP CHECKER (ETR- 
981A). Only 314" by 234” by 114”. 
Can easily be carried in pocket. 
Powered by 3 “C”’ flashlight bat- 
teries. Will check 7- and 9-pin 
miniature tubes, also lock-in and 
octal-base types . . . picture-tube 
heaters ... all TV and radio 
fuses ... all filament-type pilot 
lamps. A “must” for technicians. 


All-Type Tube Puller (ETR-1094) 
Service Drop Cloth (ETR-1021) 
Adjustable Bench Mirror (ETR-1275) 


New G-E Chassis-Jack (ETR-1470) 
Picture-Tube Nek-Rest (ETR-1169) 
@@ @ Picture-lube Pillow (ETR-1469) 





WITH G-E 
AIDS! 


SEE THEM 
ON THIS PEG-BOARD 
COUNTER DISPLAY! 


Your G-E tube distributor features this 
large peg-board display of TV-service 
aids. Inspect them in detail! All are 
safety-packaged in heavy transparent 
plastic, which keeps them clean, pro- 
tects them from scratches or other 
injury. Be sure to look for this display at 
your distributor’s—be sure to study the 
useful service aids. You'll want them all! 


— 


he ge 
( LE fi ’ 
| A” ED 


el 


—. 


MAGNETIC SWING-BEAM SERVICE 
LIGHT (ETR-1593). Magnet holds 
the light securely to chassis of set, 
so that both your hands are free TRI-PLEX EXTENSION LEAD (ETR- 


PIN-LOCATOR FOR MINIATURE TUBES for work. Swing-beam design 1527). New in design. Compact 


(ETR-1540). Use it to place minia- 
tures in hard-to-reach sockets. 
Centering plug positions the lo- 
cator above pin holes. Magnets 
then hold locator while tube is 
turned till pins drop into socket. 


puts illumination just where you 
need it. A time-saving aid you'll 
want on every job. Small, fits 
easily in your service case. Strongly 
made, durable . . . uses standard 
flashlight bulb and batteries. 


for your service case, with only 
one lead plus adapter. Practical 
and easy to use. Like other G-E 
service aids, the Tri-Plex Exten- 
sion Lead comes in a protective, 
reusable polyethylene container. 
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MINNESOTA, U.S A 


Dear Editor 

An article which I wrote, “The 
About the Cost of TV Repairs,” appear- 
ing in the June 28 issue of 7V Guide, 
made the point that there are two types 
of TV service operators. On the one 
hand are who are dedicated to 
their profession, and on the other 
those whose only purpose is to peddle 
their wares or without assum- 
ing the responsibility of maintaining high 
integrity in their operation. The latter 
type the entire industry a 
black either inability to 
fix a set in the shortest possible time 
without unnecessary parts replacement, 
or because of dishonest practices 

Since the article appeared, I have been 
swamped with mail from TV owners who 
are concerned with the problem of how 
to tell a qualified shop from a make- 
shift one. This avalanche of letters drove 
home to me the point that the real back- 
bone of our industry, the dedicated tech- 
nician, can never attain the respect and 
economic standing that he so _ sorely 
deserves—unless a concentrated effort is 
made to accredit all qualified shops on a 
national basis. I shall be most happy to 
cooperate with organiza- 
tions and individuals who would be will- 
ing to work for this objective. Stand up 
and be counted! 


Facts 


those 


are 


services 


gives service 


eye, because of 


sincere service 


MELVIN COHEN 
Hudson Falls, N. Y 
Reprints of Mr. Cohen's article for 
consumer distribution may be obtained 
from Howard W & Co., Inc., 
Dept. C.S., Ind. at 25c 
per hundred 


Sams 
Indianapolis 6, 


Ed 


Dear Editor 

I would like to see a series of articles 
covering the theory of television from 
one end of the set right through to the 
other, with no parts skipped over and 
taken for granted as understood 

JOHN S. MRozkKo 

N. ¥ 

you must be 
readers John We've 
theory and servicing 
hasi« Th 
to keep our readers abreast of all new 
As a mat- 
been used 
Examples 
Symptoms” 

Systems” 
Man- 


Cohoes, 


Guess one of our newer 


both 


every 


presented 
articles on 


circuit in use and will continue 
circuits as they come into use 
ter of fact, some series have 

hasis SAMS books 
“TV Servicing Guide by 
($2.00), AGC 
($1.75) TV Training 
ual” ($6 


as a for 
are 
“Servicing 


“Color 
Ed 
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Dear Editor 

In reply to Gonzalo Esquivel’s ques- 
tion about X-ray radiation in the July 
issue, | would like to inform you that I 
am being treated by a doctor for X-ray 
radiation! I have periodic blackout spells 


that leave my body very numb for 


awhile afterward, and sometimes find it 
hard to catch my breath. The radiation 
also lowers blood pressure to some ex- 
tent. Outside of these spells, I feel fine 

Now, when I service sets, I use a flat 
sheet of aluminum placed directly in 
front of the CRT, except when | have 
to view the screen. This procedure seems 
to reduce the amount of radiation from 
the the tube, as indicated by 
holding the probe of a Geiger counter 
in front of the CRT 

I don't know if this illness should 
alarm other technicians; maybe I'm one 
of a relatively few people whose systems 
cannot counteract the type of 
produced by TV sets. However, 
port might help somebody else 
feeling slightly ill these days 
figure out why. 


face of 


radiation 
this 
who is 
and can’t 


re- 


Lew CHRISTY 
San Bernardino, Calif. 
Here is the first definite 
of anyone being 
by radiation as a result of 
work. lf any other 
proof of similar 


—Ed. 


have 
affected 
normal TV 
readers 


report we 
ever received 
Service can 
furnish let us 


know 


cases, 


Dear Editor: 
Where do TV servicemen earn 
fabulous rates of pay as $2.75 to 
per hour, as I read of? Most men in 
this area earn from $1.44 to about $2.10 
per hour. (I refer to a top man making 

about 12-15 calls per day.) 
Ye # 


such 
$3.25 


BESWICK 
West Haven, Conn. 

A really top-notch bench man can 
earn $2.75 per hour working for some- 
one else, but the only 
the average 
or 


top 


know for 
serviceman to earn this much 
more is to run his own business. A 
$2.10 an hour for making 
outside calls sounds about right; $1.44 is 
for apprentices in with 
which we are familiar.—Ed. 


way we 


rate of 


average areas 


Dear Editor: 

Just a note to say, “Thanks” for send- 
ing me PF REPORTER on my new sub- 
scription so promptly. 

I've read several technical publications 
and have found none of them as in- 
teresting or helpful as yours. I only wish 
I had subscribed sooner. 

Your writers have a way of present 
ing material that is clear and holds a 
person’s interest to the last word. 

ROGER FRANCISCO 
Oakville, Washington 

Thanks the Roger—our 
newly-expanded circulation dept. will be 
glad to hear you're pleased with the 
service.—Ed. 


for bouquets, 


Dear Editor: 

I enjoy reading your magazine every 
month, but think that you should 
credit where credit is due. Some time 
wrote to you with the following 
suggestion: “After finding the correct 
Photofact Folder number for a TV 
which repairing, stamp or mark 
the back cover of the set with this num- 
ber. This takes only a 
expedites future servicing 

his was not printed, 


give 
ago, | 


set 
you are 
minute but it 
of the set.” 


but in the June 





the 024 


has set the most spectacular record in receiving tube history 


Way back in 1937, the Raytheon Manufac- 
turing Company introduced and produced the 


Raytheon OZ4 — a gas-filled rectifier tube de- 
signed specifically for car radios. So nearly per- 
fect is this tube in design, construction and op- 
erating ability, that it has never been equalled. 
For more than 21 years it has withstood per- 
formance challenges from many prototypes, 
but, one by one, all have fallen by the wayside 
and the Raytheon designed OZ4 remains the 
ideal tube for the job it was designed to do. 


And Now From Raytheon, The ‘ 


We point with pride to the OZ4 triumph be- 
cause it is engineering and design know-how 
like this, teamed with production skill and 
craftsmanship, that goes into the design and 
manufacture of the complete line of Raytheon 
TV and Radio Tubes. That’s why you can use 
Raytheon Tubes for replacement work with 
complete confidence that you are giving your 
customers tubes that are second to none in de- 
sign, in quality, in performance — tubes that 
are truly RIGHT. ..for SOUND and SIGHT! 


Voice’”’ of The Satellites 


Today, as yesterday, Raytheon leads the way. Raytheon Transistors help send 
coded messages from America’s Satellites to receiving stations on earth. 14 of 
America’s major guided missiles use Raytheon Tubes and Semiconductors — 
further proof of the superior performance, dependability and manufacturing 


excellence of Raytheon products. 





RAYTHEON MANUFACTURING COMPANY 
DISTRIBUTOR PRODUCTS DIVISION 


NEWTON 58, MASS CHICAGO, ILL 
55 Chapel Street 9501 Grand 


J Ave. (Franklin Park) 


ATLANTA 6, GA LOS ANGELES 7, CALIF 
1202 Zonolite Rd. N.E 2419 So. Grand Ave 


Raytheon makes ( Rece Picture Tubes, Reliable Subminiature and Miniature Tubes, 
§ 


all these 


Diodes and Transist 


} Semicon 


Excellence in Elochonics 


rs, Nucleonic Tubes, Microwave Tubes 
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{OUD RUSE 


Gor thes firs time in. thes radio and TV 
replacemenr~ marker, “Pyramid. offers 

the, Service» Technician. for his everyday use, 
a new high reliability capacitor with a 

critical tolerance, factor of = 10, featuring 


guarantees the, nichts thawm~ 

makes other types of by-pass and 
coupling capacitors obsolete. 

Now am a prices competitive with 
paper capacitors currently in use, 
“Pyramid’s new “Gold Standard” 
Mylar capacitor is available, in. 

(z) standard capacity values (2) standard 
voltage» ratings (3) standard capacity 
tolerance, of + 10%, formerly available, 
only on. special orders arm~ premium. prices. 


Ghe Gold Rush is on. am~ your 

“Pyramid distributor or for information., 

write, to “Gold Standard” cAssayers Office, 
“Pyramid Electric Company, North Bergen, N. 7. 





*58 issue I noticed that the same sug- 
gestion appeared almost word for word 
with the name Evard E. Von Felltner, 
Ph.D., signed to it. Did the suggestion 
impress you more when it came from a 
Ph.D. than when it was offered by a 
Radiotrician and Teletrician? 
HAROLD MINEER 

Vanceburg, Ky. 

Actually, Dr. Van Felltner’s letter ar- 
rived shortly before yours, Harold; we 
couldn't print both at the time, so we 
used postmarks to make a choice. Take 
comfort from the old adage, “Great 
minds run in the same channel.”—Ed. 


Dear Editor: 

Can you furnish me with a definition 
of the term “electronic”? Electrified in- 
sect screens, which consist of a circular 
or flat grid of wire energized by a high- 
voltage, low amperage transformer, are 
occasionally offered as “electronic insect 
control devices”; but it seems to me that 
the use of this term is incorrect and pos- 
sibly misleading. 

A. F. WEISGERBER 
Pleasant Valley, N. Y. 

According to the conventional defini- 
tion, an “electronic device” is one in 
which electrons flow through a vacuum 
or a gas instead of merely through wires. 
Now, of course, this definition must be 
broadened to include electron flow 
through semiconductor materials such as 
transistors. But we have to agree that it's 
stretching a point to pin an “electronic” 
label on a device consisting of only a 
transformer and some wires. It’s just an- 
other case of jumping on the old band- 
wagon.—Ed. 


Dear Editor: 

Kindly forward three copies of the 
“Tube Substitution Guide” as offered in 
your June issue. (We have three tube 
caddies.) 

I get a lot of value from your publi- 
cation—the June issue was exceptionally 
beneficial to me. 

COLIN GREGORY 
McMinnville, Ore. 
Copies still available on request.—Ed. 


Dear Editor: 

In the January, 1958 “Troubleshooter” 
column, you printed a letter by Adam 
Zelinski asking how to determine if an 
ion trap has lost its magnetic strength. 
Here is an idea: Turn on your scope, set 
the vertical gain to zero, and turn up the 
horizontal gain to produce a straight line 
across the CRT. Place your ion trap flat 
against the screen at the center, and ob- 
serve the hump that appears in the line 
as a result of the magnetic field of the 
trap. Single ion trap magnets will cause 
a hump varying from 1/4” to 7/16”, and 
double magnets will raise a hump of 
about 5/8”. This eliminates the worry 
about gausses. 

Harry C. Davis 
Cliffside Park, N. J. 

This method, though simple, sounds 
effective. For maximum accuracy, use an 
ion trap of known strength as a standard 
to calibrate your own scope against.—Ed. 








“ueS BEEN THAT WAY EVER SINCE 


YOU PUT IN THAT 
WEBSTER STEREO CARTRIDGE.” 


The new stereo records will turn your customers’ heads too, when you 
install a new Webster Stereo-Ceramic cartridge. It not only plays 
the new stereo discs, but standard LP’s and those treasured 78’s as well... 
all with exceptional fidelity. One universal mounting bracket fits any 
standard arm. And it’s easy to install — never a call back. 
New stereo discs are being released daily. Be prepared — see your jobber. 


REPLACE WITH WEBSTER ...IT PAYS! 
stereo-ceramic ... 


MC-2 78 rpm single needle 
— with .7 mil — with 3 mil 
diamond stylus. sapphire stylus. 
$22.50* $7.50° 


SC-3D Stereo turn-under 
— with .7 mil diamond 
and 3 mil sapphire stylii. 
$25.00* 


* List prices — standard discounts apply 


ELECTRONICS DIVISION 


WEBSTER ELECTRIC 
RACINE-wis 


SC-2D Stereo single needle 
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Winegard Antennas are 
Changing the American Rooftop Scene! 


Introduced three years ago, the Winegard Color’Ceptor ‘antenna is 


outselling them all... Here’s why 


More Color’Ceptor’s are being 
installed today by more service tech 
nicians than any other all channel 
yagi for both black and white and 
color. The reasons Color’Ceptor 
performs better, looks better and is 
built better. 


If you live near strong stations, 
install Color’'Ceptor, not tor its 
power but because of its ghost 
cutting, unilobe directivity. Get 
clear, high definition pictures, free 
ot tuzz. 


If you live a great distance from 
stations, vour installations need the 
tremendous all channel gain of the 
Color’'Ceptor that knocks the snow 
out of those weak signals Color 

Ceptor has highest, all channel gain 
%~ any antenna made, is the most 
eflicient antenna you can install. 


Put. Ne. U.S, 2,700, 105 
CANADA 611,984 


The patented Electro-Lens director 
design builds up weak signals then 
concentrates these 
driven elements 


signals on. the 

works the same 
way a powerful magnifying glass 
focuses light 


For maximum power, try a pair of 
Color’ Ceptors with Power Packs 
stacked. Power Pack is a plug-in 
unit that adds 7 extra elements to 
the | l element Color Ce ptor, makes 
it a super-powertul 18 element all 
channel yagi. 


If you want to solve your co-channel 
problems, use a Color’Ceptor with 
Power Pack. This gives you one 
regular reflector plus two additional 
reflectors (total 3), really blocks out 
signals from the back and_ sides 
It gives you a smooth yagi type 
response lobe on every channel 

completely free of minor lobes 
Unlike antennas composed of mostly 
driven elements, Color'Ceptor has 


zero side pick-up. If needed, the 
back two reflectors can be tuned to 
give a rear null on any one low band 
channel without affecting the gain 
on the other channels. 


If you are selling and installing 
color sets, the Color’'Ceptor meets 
all the rigid requirements for a per 
fect color antenna. It has high gain, 
sharp directivity, low VSWR (less 
than 1.5 to | any channel), high 
immunity from off angle signals and 
flat frequency response. It has no 
suckouts or resonance peaks and 
does not have the usual all channel 
antenna frequency fall-off on end 
channels 2, 6, 7 or 13. 


If you want the best looking, 
strongest installations, Color Ceptor 
is loaded with appeal, built to last 
and made as precisely as a fine 
watch. All the elements are perfectly 
aligned, made from reinforced high 
tensile aluminum. The hardware is 
an exclusive Winegard design, for 
fast easy assembly, keeps your instal 
lation straight, neat and streamlined 





Winegard Exclusive Bright 
Gold Anodizing Process 


Color'Ceptor’s distinctive 
Bright Gold Anodized Finish is 
more than a beauty treatment 
Plain aluminum won't rust but 
does corrode and corrosion not 
only ruins an antenna’s perfor 
mance but weakens an antenna 
so that elements droop and even 
tually break. ANODIZING won't 
corrode, chip or peel like plastic 
\NODIZING 
is actually part of the metal itself 
stays new many times longer than 


coatings Or paint 


raw metal antennas 

Winegard bright gold anodizes 
the Color’Ceptor elements and 
boom, inside and out—not a quick 
dull dip process. This is the most 
expensive weather protection that 
can be given aluminum but it 1s 
worth every penny of manufac 
turing cost IT he Color Ceptor 
goes through 7 electro-chemical 
baths, takes 42 minutes for a com 
plete cycle. It's the only antenna 
made that is bright gold anodized 
won't fade or rub off 











... no droop or sag on any element 
Color'Ceptor is engineered to be 
lightweight, yet super-strong. Wind 
tested to 100 m.p.h. Not bulky, easy 
to install. Perfect balancing at the 
mast clamp puts no strain on rotor 
when used. 


fe) OTe le ie 
oo ow 


Getter Homes 


To help you sell Winegard Color’- 
Ceptors, you can have full color dis 
plays with a miniature 44 scale model 
of the Color Ceptor, silk wall ban 
ners, giant full color posters, hang 
tags, counter cards, decals, ne Wwspaper 
mats, radio commercials, spec sheets, 
full color stuffers, and postcards 
plus unlimited co-op advertising to 
tie-in with Winegard’s big national 
magazine program ads in LIFI 
SETTER HOMES AND 

GARDENS HOUSEHOLD 
r'V GUIDE . SUCCESSFUI 
FARMING...SUNSET. More 
national advertising than all other 
antenna manutacturers combined 
more dealers sales helps 

Only Winegard gives a written 
guarantee of 100° satistaction on 
every Color’ Ce ptor you sell. If youn 
customer isn’t happy. Winegard will 
satisty his complaint or return. list 
price. You still get your full profit 
from the sale 


If you want to make money—and 
who doesn't switch to Color 
Ceptor. Get your tair share of the 
big antenna market have satis 
fied customers who will sell for you 
by word of mouth. This fall, join 
Winegard’s Dealer Double Profit 
program. Ask your jobber or write 
for full details, today 

Down with the old! Up with the 
Gold! 


Copyright 1958—Winegard Co 
09-10 Scotten Blvd., Burlington 
lowa. Cable address [RAVE () 
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for TECHS 


Don’t Discard That Wire Spool! 


Before you toss away that empty 
lead-in wire spool, ask yourself this 
question: Is there any way the spool 
can be useful around the shop? Why 
not fasten it to the wall with wood- 
screws and use it as a handy rack 
for extension cords? Also attach 
some small hook-up wire spools to 
the wall as test-lead hangers 


Outdoor Soldering 


When you have to splice broken 
IV lead-in outdoors (some custom- 
ers insist On it) and the wind steals 
your soldering iron’s heat, wrap the 
entire barrel except the tip with a 
double thickness of aluminum foil. 
Thus shielded from the wind, the 
iron will maintain a hotter tip tem- 
perature 
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Wool- Packed 
Hole 

















insulating Pigtail Fuses 


Pigtail-type fuses are often in- 
stalled so that their metal ends are 
exposed and may come in contact 
with uninsulated wires or compo- 
nents mounted nearby. To solve the 
problem, slit a length of spaghetti 
down one side and slip it over the 
fuse. Cut the insulating sleeve to 
1 length which will allow about 
+” overlap at either end. This 
trick is also applicable to RF chokes 
having uninsulated metal ends 


Servicing Tape Recorders 


When replacing tubes or perform- 
ing other servicing Operations on a 
tape recorder, be extra cautious to 
avoid damaging the ventilating fan 
attached to the drive-motor shaft 
(see photo). The fan ts very pre- 
cisely balanced and any slight bend- 
ing of the blade will cause the whole 
drive assembly to vibrate and oper- 
ate noisily. These fans are especially 
difficult to rebalance 
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Renewing Worn Screw Holes 


Ever start to replace the rea 
cover of a TV only to find that the 
screw holes in the cabinet were en- 
larged and the wouldn't 
anchor properly? This minor prob- 
lem can be solved simply by putting 
service cement in_ the 
packing them tightly with steel-wool 
The wool serves as a filler for the 
hole and the service cement insures 
that it won't pull out when the screw 
is again removed 


screws 
) 


holes and 


Hint For Clamping Mast 


If your vise does not have special 
jaws for gripping pipe, here's a trick 
that will come in handy when you 
have to use it to hold a section of 
rV mast. As shown, place the mast 
in the vise between four large bolts 
so that their threads can supply the 
necessary “bite” to grip the pipe. 
The pipe won't turn and you won't 
have to close the vise so tightly that 
the mast ts crushed or damaged 





To Be Soldered 
Shield 


Coax Plastic 
Cable Insulation 








Handy Wire-Stripping Tool 


If you don’t have any tool other 
than a jackknife on hand, stripping 
wire insulation can be very difficult 
at times. Here’s a tool, however, that 
is worth every minute of the time 
it takes to make it. First, round up 
these items: a short length of wood 
dowel about 42” by 342”, a large 
fishhook, and a small nail. Drill a 
hole large enough to accept the eye 
of the hook’ and about 34” deep 
down the center of the dowel. Then 
insert the eye of the hook into the 
dowel and secure it with a nail as 
shown in the drawing. Pound the 
end of the nail over if it extends 
through to the opposite side of the 
dowel. Then fill the hole around the 
shank of the hook with wood putty. 
File off the barb of the hook, sharp- 
en the inside edges, and your wire- 
stripping tool will be finished. To 
use it, Just insert the point into the 
insulation of the wire and pull the 
tool towards the end. The knife- 
sharp inner edge will slit the insula- 
tion with ease. 


Wrench Shunts Iron’s Heat 


When you need both hands free 
to solder a heat-sensitive component 
such as a transistor or paper capac- 
itor into a circuit, but don’t want 
heat conduction down the lead to 
ruin the component, use a smuall 
crescent wrench as a heat shunt. By 
tightening down the jaws of the 
wrench on the pigtail, the unwanted 
heat will be dissipated. The wrench 
will also shield the component 








Westinghouse 
announces 

its 

amazing 

new 


PICTURE T 


LOOK FOR THE 
GOLD STAR 
ON THE NECK 
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Built 3 ways better to put customer confidence in your Selling picture! 


Call-backs ... replacements.. 
the things that have plagued your profits for years! New 
Westinghouse Gold Star Picture Tubes have been de- 
signed and built with 3 great advances which will enable 


them to outperform any standard picture tube on the 
market today! 


. now you can control all 


40% More “Getter” in Electron Gun. Revolutionary 
design distributes 40% more protective material over 
inside of tube. Greatly reduces aging . . . keeps picture 
brighter longer. 


New Aluminizing Method provides absolute maximum 


reflection ... more usable light from the screen... a 20% 
brighter, sharper picture with greatly improved contrast. 
More Rigid Testing. Before this amazing new design was 
approved for distribution, a stock model Gold Star Tube 
actually underwent 25,000 hours of continuous operation 
in the famous locked TV “‘Torture Test.”’ It was still 80% 
as good as new when checked! 

Build customer confidence now with new Westinghouse 
Gold Star Tubes. Call your Distributor today. 


you CAN BE SURE...1F «sWesti nghouse 


Electronic Tube Division e Eimira, New York 
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Symptoms 
which indicate 
they need to 
be replaced. 


by Les Deane 


Capacitors have been one of the 
nost frequent causes of trouble on 


the ITN 


VCuil howevel! 


service bench for many a 
since the word ca- 
pacitor encompasses a vast selection 
of styles, values and applications 
this article will be devoted strictly to 
those types of electrolytic capacitors 
found in the average TV receiver 

\t this point, one having little re- 
rard for might ask, 
Why are electrolytics used in the 
first place?” Well, let’s put it this 


electrolytics 


Naly 
In the design of TV receivers as 
vell other equipment, it 1s often 








(A) Full-wave 
(B) Voltage-doubler 
(C) Half-wave 
Fig. 1. Partial schematics of typical TV 
low-voltage power supply circuits. 
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check those 


ELECTROLYTICS 


necessary to filter or bypass certain 
relatively low frequencies. Since a 
capacitor essentially blocks DC yet 
offers a relatively low resistance to 
AC, it becomes a natural for this 
application. To obtain a sufficiently 
small capacitive reactance at very 
low frequencies, however, it is nec- 
essary to use a fairly high value of 
capacitance. This need is apparent 
from the capacitive reactance form- 
ula Xe ¥27fC, which indicates 
that the higher the frequency or ca- 
pacitance, the lower the value of Xc; 
also, as frequency goes down, ca- 
pacitance must be increased to main- 
tain a small reactance value. 

The values of electrolytics used in 
rV receivers range from about 10 
to 300 mfd. With present manufac- 
turing techniques, the production of 
paper, mica Or ceramic Capacitors 
of this order with satisfactory volt- 
age ratings is impractical because 
they would be entirely too large and 
too costly for many commercial ap- 
plications. Hence, the electrolytic 
capacitor (which provides large val- 
ues of capacity in relatively small 
packages and is comparatively inex- 
pensive) is found in various filtering, 


Fig. 2. Two hum bars indicate an open 
electrolytic in a full-wave supply. 


bypass and decoupling applications 
of modern television where high ca- 
pacity values are required. So much 
for the whys of electrolytics—now 
let’s see what trouble they can cause 
and how the symptoms can be rec- 
ognized. 


Power Supply 

A TV stricken with a diseased 
electrolytic will usually produce un- 
desirable indications in the picture 
or sound, which generally stem from 
the fact that the faulty unit is either 
open, shorted, leaky, changed in 
value, arcing, or having coupling be- 
tween its multiple sections. 

The low-voltage power supply 
might be considered the heart of a 
television receiver, since its function 
governs all other circuit operations. 
Although there are a number of cir- 
cuit variations in TV power supplies, 
we might classify them into three 
basic designs. One, shown in Fig. 
1A, employs a power transformer 
and a vacuum-tube rectifier. In this 
application, we will generally find 
electrolytics with capacitance values 
from 20 to 80 mfd and voltage rat- 
ings of from 300 to 500 volts. Elec- 


Fig. 3. Leaky B-| filter causes loss of 
brightness and decrease in raster size. 





trolytics Cl and C2 are used in con- 
junction with choke LI to form a pi- 
section filter. The DC output usually 
has a peak-to-peak ripple of less 
than | volt. 

Since the type of circuit in Fig. 
1A rectifies both positive and neg- 
ative AC peaks, the ripple voltage 
present in the B-plus supply will be 
twice the line frequency, or 120 cps. 
If either or both of the electrolytics 
decrease in value or open, excessive 
ripple or hum voltage will appear in 
the B+- supply. This, of course, will 
affect set operation by causing such 
symptoms as vertical roll, hum bars 
in the picture, picture pulling, dis- 
torted sound, or even complete loss 
of raster. The symptom pictured in 
Fig. 2 is an example of what might 
happen when one of these filters 
opens (loses most or all of its ca- 
pacitive properties). Note the two 
derk hum bars and the “S” shaped 
picture. This trouble can easily be 
isolated with 2 scope by measuring 
the peak-to-peak ripple voltage 
along the B+ line. The two dark 
horizontal bars indicate 120-cycle 
modulation, and the only logical 
source of such a signal would be the 
full-wave power supply. 

When an electrolytic in the power 
supply becomes very leaky or shorts, 
both picture and sound may go out. 
If the receiver employs a line fuse, 
it will usually blow; however, in 
those sets not fused, the rectifier, fil- 
ter choke or even the power trans- 
former itself may be permanently 
damaged, especially if the house cir- 
cuit is inadequately fused. Shorts of 
this kind can usually be located 
quickly with the aid of an ohmmeter. 

Another power-supply circuit 
commonly employed in TV _ re- 
ceivers is illustrated in Fig. 1B. This 
is a half-wave voltage doubler ar- 
rangement using two metallic recti- 
fiers. Electrolytics Cl and C2 work 
in combination with the two recti- 


Fig. 4. 60-cps distortion resulting from 
open electrolytic in the power supply. 














’ 
Low B 
B+ 


High 
B+ 


(A) Conventional circuit 
(B) Stage used as B+ divider 


Fig. 5. Electrolytics are often found in 
the audio output section of a TV set. 


fiers to obtain a B+ potential ap- 
proximately twice the value of the 
AC line voltage. The charge across 
Cl for the first half-cycle combines 
with the line voltage and is applied 
to M2 and C2 during the second 
half-cycle, causing C2 to be charged 
60 times a second to about twice 
the value of the line voltage. The 
voltage appearing across C2 may 
range from 230 to 270 volts DC, 
and therefore the voltage ratings of 
units C2 and C3 are usually 300 
volts or better. Capacitor Cl on the 
other hand may have a rating of only 
200 volts, since it need withstand 
only the peak value of the line volt- 
age. Capacitor ratings of these three 
units will range from 100 to 300 
mfd, comparatively large for accept- 
able regulation at the low 60-cycle 
charging rate. 

A leaky or open electrolytic in 


this supply can reduce B+ voltage 


Fig. 6. Picture degeneration caused by 
trouble in the video output amplifier 


to the extent that picture and sound 
may both go out. In many cases, 
however, the trouble symptom 
shown in Fig. 3 will be encountered. 
The picture might appear dim with 
a noticeable reduction in raster 
height and width. Although weak 
rectifiers will also cause this condi- 
tion, they will seldom result in 
brightness modulation; therefore, if 
60-cycle hum can be detected, one 
should suspect the electrolytics first. 

Another popular low-voltage sup- 
ply which is used in many of the 
smaller, low-power receivers can be 
seen in Fig. IC. This simple ar- 
rangement provides half-wave recti- 
fication and uses only one metallic 
rectifier. Since only half of the input 
wave is used to produce the pul- 
sating DC, the ripple frequency will 
be equal to the line frequency, or 
60 cycles. Here, as in the half-wave 
voltage doubler circuit, ripple amp- 
litude at the filter output should not 
exceed | to 1.5 volts peak-to-peak. 
Brightness modulation caused by an 
open filter in either system will re- 
sult in a trouble symptom such as 
shown in the photo of Fig. 4. Note 
that the 60-cycle interference pro- 
duces only one dark bar across the 
screen and that the horizontal oscil- 
lator is being affected as is evident 
from pulling near the top of the pic- 
ture. In some cases, this trouble can 
be easily localized by bridging anoth- 
er electrolytic across the defective 
unit. 

Electrolytics found in the type of 
circuit shown in Fig. IC will have 
values from 180 to 375 mfd, called 
for because of the higher percent- 
age of ripple content (as compared 
to the doubler circuit, pure AC 
instead of AC _ pulses in 
addition to an equal DC level) 
Although capacity is 


voltage 


pulses 


higher, the 
these electro- 
lytics is the same as we might find 
in the ordinary radio, 150 or 200 


volts 


rating of 


This rating is adequate since, 
without full-wave rectification or 
voltage-doubling, the circuit will 
only develop a B+ potential of ap- 
proximately 120 to 140 volts. Re- 
peated failure of an input electro- 
might 
seem to indicate that the voltage 
rating is inadequate, but it wi'l more 
than likely be 


lem. The unit may have insufficient 


lytic in this type of supply 


a capacitance prob- 
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Perhaps his shins are barked, his 
top scratched, and his weather eye 
dimmed, but he’s still a thorough- 
bred. Pay attention to the 
“old man” and you'll see results 
that are amazing. 

Back in 1950 eight years ago 

the 51T1836 through -76 and 
the 5112134 through -75 models of 
the great split-chassis Philco tele- 
vision receivers (Fig. |) were first 
delivered to the American market. 
Those were the days when a manu- 
facturer could put 
gineering, 


some 


top-grade en- 
circuits, and components 
into a television set and receive a 
fair market price in return. A loca- 
tion guide for tubes and major com- 
ponents is shown in Fig. 2 for refer- 
ence. A pentode-type tuner employ- 


Fig. 1. Philco with two-section chassis. 


Fig. 2. Tube location for split-chassis set 
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ing a 6CB6 RF amplifier and 
12AV7 oscillator-mixer is used in 
the 1800 series, while the 2100 
series has a cascode tuner with a 
stable, high-gain 6BQ7. Four stages 
of IF amplification (three 6AU6’s 
and a 6CB6) provide adequate gain 
and about 4 mc of IF bandwidth. 
The video detector is the B section 
of a 12AU7 twin triode which furn- 
ishes not only in-phase video detec- 
tion, but also amplified AGC volt- 
age for the first three IF’s and the 
RF amplifier. From the detector, 
the signal is coupled to pin 7 of the 
12AV7 first video amplifier, where 
it is inverted and fed to the first and 
second sync separators, the noise 
gate, and the grid of the 6AQS5 video 
output tube. The sync signal is 
coupled from the plate of the sec- 
ond sync separator to the phase in- 
verter (half of a 7N7), where it is 
inverted 180° and thence trans- 
ferred to the vertical blocking oscil- 
lator and the horizontal AFC circuit. 
Meanwhile, the video signal itself 
goes directly from the plate of the 
6AQS5 (video output) in negative 
polarity to the grid of the cathode 
ray tube. 

Let’s give this set its rightful 
respect — for very few television re- 


Fig. 3. Horizontal output grid driving 
signal is }40V p-p in normal operation. 


ceivers ever manufactured can pro- 
duce a finer picture. However, let’s 
also be refreshingly frank and ad- 
mit that this fellow can occasionally 
be a troublemaker. 


Tackling A Repair 


Imagine that one of these split- 
chassis sets is on your bench, and 
you are confronted with a totally 
blank screen. Whether you make ac- 
curate measurements with a high- 
voltage probe and meter, or simply 
draw an arc from the high voltage 
lead where it enters the picture tube, 
you still can see that there is insuf- 
ficient high voltage. You pick up the 
low-capacitance probe, attach it to 
the vertical input of the oscilloscope, 
and place its tip on the grid of the 
6CD6 horizontal output tube. The 
amplitude of the waveform doesn’t 
read 140 volts p-p as in Fig. 3, but 
a mere 90. Neither is the horizontal 
oscillator waveform (at pin 3 of the 
test socket) 170 volts p-p as il- 
lustrated in Fig. 4; instead, it is less 
than 140 volts p-p. Already you 
have a good start toward locating 
the trouble. 

Naturally, you check the horizon- 
tal output, horizontal oscillator, 
damper, and low voltage rectifier 
tubes, but you find them OK. Pro- 
ceeding with your VITVM, you 
measure the bias voltage on the 
grid of the 6CD6 (see Fig. 5) and 
find that it is not -36 volts as found 
on the schematic, but -24 volts. 
The 6CD6 screen grid is carrying 
95 volts instead of 130. The No. | 
grid of the horizontal oscillator and 
AFC tube measures -17.4 volts, 
while the opposite grid, pin 4, meas- 
ures —68.5. (Normal operating 
voltages are considerably higher.) 
The plate pins 2 and 5 measure 114 
and 260 volts, respectively. Looking 


Fig. 4. Horizontal oscillator slugs are 
adjusted for equal peaks on waveform. 





at the cathode voltage of the 6BYS5 
damper, you notice that the DC 
meter reading here is a puny 400 
volts instead of the normal B+ 
boost potential of 550. 

You think progress is slow? 
Actually, you’re a lot farther ahead 
than you realize, for these prelimi- 

nary investigations will also help you 
to solve the third step in this trou- 
bleshooting procedure. Let’s renew 
the attack! 

In order to measure the damper 
cathode voltage, you either had to 
lay the power chassis on its side, or 
employ a pair of supports and stand 
it on end. Automatically, of course, 
you measured the B+ voltage and 
found it to be 240 volts, which 
about 80 volts low. Remembering 
that the grid voltage of the hori- 
zontal output tube had been two- 
thirds of its -36-volt value, and 
that B+ and B- are always re- 
lated through the low-voltage supply 
filter capacitors, you decide to check 
the power supply (Fig. 6). 


Beginning at the top front corner 
of the power chassis near the sync 
and volume controls, you look close- 
ly and find that R124 is burned to 
a crisp. 

“Ah, ha,” you think, “ a shorted 
filter!” Examining the power-supply 
circuit diagram and checking the 
circuit with an ohmmeter fails to 
reveal any real reason for either the 
low B+ voltage or the burned 10K- 
ohm resistor. Stopping to think, you 
realize that your ohmmeter 
have told you nothing, but nothing 
about the leakage factor, capacity 
or voltage-handling ability of the 
filter capacitors. The only thing you 
know for sure is that L2 is not open 
and that there are no shorts in the 
supply. In the quest for usable in- 
formation, you haul out the capaci- 
tor checker and test Cl and then 
C3. And what do you discover? Cl 
is wide open! 

An open electrolytic burning up 
a 4%2-watt resistor — how could that 
be? If curiosity got the better of you 
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(and we sincerely hope it did), you 
further checked the circuits con- 
nected to the B- network. Boy, 
would you have been surprised to 
find no shorts or any other detec- 
table reason for R124 to burn out. 
Now you scratch the old head in 
earnest. Finally, it dawns on you— 
pulse energy from the horizontal os- 
cillator is being developed across 
the 10K resistor and is causing it to 
burn. The glimmer of light shines 
brightly when you draw out a sim- 
plified schematic (Fig. 7). It is read- 
ily apparent that, even when Cl is 
a good capacitor, some of the hori- 
zontal sawtooth signal applied to the 
grid of the 6CD6 will be present 
across the 10K resistor. With Cl 
open, the pulse energy across it 
can be most harmful because it in- 
creases the heat developed in the 
resistor. If you wish to prevent fu- 
ture failure of this resistor, simply 
install a .05 bypass as indicated by 
the dotted lines in Fig. 7. 


e Please turn to page 79 
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Fig. 5. Schematic of horizontal, high-voltage, sweep, and sync inverter stages. 
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If you've shied away from using a scope because you are dazzled by the array 
of knobs on the front panel, don't do without this capable test instrumeni any 
longer! The following basic instructions are designed to help you crash the 
unfamiliarity barrier. 
Oscilloscope operating controls are a lot simpler to understand if you break 
them down into several groups, as we have done in the typical scope face shown 
on this page. In the top section of the pane! are four preliminary set-up controls 
These have to be adjusted in order to get a viewable trace sweep) on the screen 
before you apply any signals to the instrument. Next, in the middle section, are 
several controls you always have to deal with each time you view a signal. Finally 
at the bottom of the panel are the controls you use sometimes for special purposes, or 
when you can't get a satisfactory pattern by adjusting the controls in the white area 
Not all of these “sometimes” controls are provided on every scope. 
The functions of the various controls are explained one by one on these pages, 
and a series of encircled letters are used to key the controls to the related explanations. 
A word of warning: Some controls interact. (Examples are INTENSITY and FOCUS, 
or VERT GAIN and SYNC.) Thus, it is usually necessary to go back for minor 
touch-up adjustments at various stages in the setup procedure. This is easily done 
and it rapidly be mes “second nature” as you grow more familiar with scope operation. 
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” lways ¥ adjustments 


= Before applying a signal, use the four top controls (INTENSITY; FOCUS; 
VERT and HORIZ POSITIONING) to obtain a sharp trace (WI) that is centered 
on the screen and no brighter than necessary for clear viewing. 
(Note: In the unlikely case that a spot appears instead of a horizontal line, 
the HORIZ SELECTOR (J) may be in the wrong position. Place it in “Sweep” 
or Int’ in order to connect the internal sawtooth sweep oscillator to 
the horizontal amplifier and thus produce a trace.) 


2 A spot instead of a trace will also appear if the HORIZ GAIN control 

happens to be set at zero. Use this control to make the trace line any 
length you want. The ends of the line should not extend beyond the edges 

of the screen, however. You may prefer to adjust B after applying a signal. 


St ee ee ee ee te | 


— 3 Feed in a signal. The probe lead should be connected to the VERT 
INPUT binding post, and the chassis (or ground bus) of the equipment being 

serviced should be connected to the scope’s GROUND post. 
(Caution: If the strength of the input signal is unknown, it's advisable to protect 
the vertical amplifier of the scope against overload. Place D in the ““X 100” 
(minimum-gain) position and set E about midway in its range. An input signal 
amplitude of 600V p-p is about the limit for safety, unless a voltage-dividing 
probe is used.) 
You should now have some kind of signal pattern (W2), but its height is 
probably too low to be viewable. 


dat Now you can reset this control to get as much pattern height as you need. 
In the X 100 posttion, the attenuator divides the incoming signal by a 
factor of 100. By turning D to the X 10 position, where the attenuation 
factor is only 10, you get a tenfold increase in pattern height. Turning this control 
to X 1 gives you another similar boost. This last position, which applies all the 
available signal to the vertical amplifier, is fine for low-level inputs such 
as you usually obtain when measuring hum. 


The previous control was only a coarse height edjustment. To set height 
exactly where you want it (W3), adjust VERT GAIN (a vernier control). 


oe Stil! have hash, don’t you? To obtain a usable waveform, you need to 
know the predominant frequency of the signal you want to study. For the 
clearest presentation of all parts of the signal, two cycles of it should be viewed 
at once; therefore, it is necessary to adjust the scope’s sweep oscillator to run 
at half the signal frequency. Horizontal sweep signals from TV sets call 
for a scope sweep of 15,750 divided by 2, or 7.875 cps. 

The SWEEP knob operates a range switch that can be compared to the band 
switch on a short-wave radio. It will give you only approximately the sweep 
frequency you want; for a clear presentation, further adjustments of other 
controls are needed. 

Note that the scale marks on Switch F fall between the numbers on the 
dial. The numbers on either side of a mark then indicate the lower and upper 
limits of the appropriate range. For example, F is shown in the position 
where the scope’s sweep oscillator will cover a band of frequencies between 
1,000 and 10,000 cps. 

Some scope manufacturers use a different system, directly labeling each switch 
position marker with both limits of the frequency range covered (e.g., 1 KC-10 KC). 


g Now we're ready to pull a signal out of al! that hash. Slowly turn the 
vernier or fine-frequency control through its range until a recognizable signal 
appears. There will usually be several points at which a signal can be seen, but 
most of the presentations (W4, W5, and W6) will include too few or too many 
cycles. In such cases, you are prevented from seeing the full details of all parts 
of each cycle. Keep turning until two distinct cycles are visible (W7). 
Some scopes have “V” and “H” positions on Control F for your convenience. 

In these positions, the sweep oscillator is automatically tuned to 30 or 7,875 cps 
in order to pull in TV circuit waveforms without any need for adjusting G. 


oh Even when you are extremely careful in making the final vernier adjustment. 
the pattern is likely to drift to the right or left across the screen. What you 
need is a sync signal, much the same as the sync pulses applied to TV sweep 
oscillators. Amplitude of this signal is varied by SYNC LOCKING control H. 
As a general rule. a minimum amount of sync should be used. The signal soon 
becomes unstable (W8) or distorted if H is turned up too far. 
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“Sometimes ; controls 


Once in a while, you will encounter a wavelorm that can't be locked in by H without distortion. 
Then it is time to turn to the first “sometimes” control. the SYNC SELECTOR. It is usually left in the 
Internal” position so that a portion of the signa! being applied to the vertical amplifier will be 
differentiated and fed to the sweep oscillator. Some scopes can use either the positive or the 
negative peaks of the differentiated signal for internal sync. When this signa! contains good, strong 
negative pulses but no distinct positive pulses. it is advisable to turn! t “ or “Neg. Int. Sync. 
Otherwise, "+" is OK 
internal sync may not always do the job because the input signal waveform may be such that 
differentiation into sharp peaks does not occur. To take care of this eventuality. Contro! I has an 
EXT position that works in conjunction with an EXT SYNC binding post. As an example of the setup 
required, you could clip a lead to the insulation on the yoke wires of a TV set and feed an induced 
18.780-cps wavelorm trom this lead into the scope via Jack lL. The sweep oscillator can be 
synchronized with every second pulse of this waveform. and a stable 7.875-cps sweep established 
regardless of the condition of the video, sync, or other waveform be'ng viewed. 
In the LINE position of | a portion of the 60-cps filament voltage is used as a sync signal. 
A hum wavelorm from a B+ supply using a hall-wave rectifier (WS) contains both AC line and 
vertical sweep energy. In this instance. the two components differ slightly in frequency (as is often 
the case), so the waveshape constantly changes. Employing line sync enables you to lock in on the 
powerline hum signal so that you can distinguish between it and the vertical-sweep component 


This control the HORIZ SELECTOR. is normally left in the “Sweep” or ‘Int™ position for 
production of a conventional trace line. For special purposes. however. ] 
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Colorful comic books, window streamers, window display to 
help tell your customers all that goes into servicing TV sets! 


It takes a lot of work, costly equipment and know- how much study it required to learn ... and how 
how to be a radio and TV serviceman. No one expensive it was getting started. Told in interest- 
knows this better than you. But, chances are, ing cartoon technique, the booklets are something 
your customers don’t! everyone will read—and understand! 


But now you can give them an insight into your So put these good-will ambassadors to work build- 
work with this free ““The Story Behind TV Serv- ing consumer confidence for you. 
ice” kit that tells how complicated your job is... 


CAML YOUR WESTINGHOUSE DISTRIBUTOR 


vou can ee SURS...° «Westinghouse 


Electronic Tube Division - Elmira, New York 
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“Sometimes : controls 


Once in a while, you will encounter a waveform that can't be locked in by H without distortion. 
Then it is time to turn to the first “sometimes” control, the SYNC SELECTOR. It is usually left in the 
“Internal” position so that a portion of the signal being applied to the vertical amplifier will be 
differentiated and fed to the sweep oscillator. Some scopes can use either the positive or the 
negative peaks of the differentiated signal for internal sync. When this signal contains good, strong 
negative pulses but no distinct positive pulses, it is advisable to turn I to “—" or “Neg. Int. Sync.” 
Otherwise, “+” is OK. 

Internal sync may not always do the job because the input signal waveform may be such that 
differentiation into sharp peaks does not occur. To take care of this eventuality, Control I has an 
EXT position that works in conjunction with an EXT SYNC binding post. As an example of the setup 
required, you could clip a lead to the insulation on the yoke wires of a TV set and feed an induced 
15,750-cps wavelorm from this lead into the scope via Jack I. The sweep oscillator can be 
synchronized with every second pulse of this waveform, and a stable 7,875-cps sweep established 
regardless of the condition of the video, sync, or other waveform being viewed. 

In the LINE position of |. a portion of the 60-cps filament voltage is used as a sync signal. 

A hum wavetorm from a B+ supply using a half-wave rectifier (W9) contains both AC line and 
vertical sweep energy. In this instance, the two components differ slightly in frequency (as is often 
the case), so the waveshape constantly changes. Employing line sync enables you to lock in on the 
power-line hum signal so that you can distinguish between it and the vertical-sweep component. 


This control, the HORIZ SELECTOR. is normally left in the “Sweep” or “Int” position for 
production of a conventional trace line. For special purposes, however, J] can be switched to the 
“Ext” or “Horiz Amp” position. The sweep then collapses to a spot, but a pattern can be restored 
by applying a signal between the HORIZ INPUT binding post and GROUND. Any desired waveform 
can be used. This feature is not often used in TV work except during alignment, when a 60-cps 
sinusoidal signal from the alignment generator is applied to the horizontal amplifier of the scope 
instead of the conventional sawtooth wave. Some instruments may have a “Line-60 cps” position on 
J]. as shown; it turnishes an internally-supplied sweep signal especially for alignment and 
eliminates the need for an external connection. 

The functions of J] are often combined with those of I or F. For example, F might be provided with 
extra “Line” and “Ext” positions in which the internal sweep generator would be disabled; on the 
other hand, the dial on I might read “Ext Sync—Line Sync—Horiz Amp—60 Cps Sweep.” In such 
cases, Control J is eliminated as a separate unit. 


In a response curve obtained for alignment, retrace of the 60-cps sinusoidal sweep takes as long 
as the trace. As a result, a pair of identical patterns (W10) appear on the scope instead of a 
single pattern. PHASING control K is adjusted until the two patterns are superimposed (WII). 


Any signal fed in at the Z-AXIS binding post will intensity-modulate whatever trace is present: 
that is. some portions of the waveform (W12) will become brighter than others. While useful in 
laboratory work, this feature is seldom called for in TV troubleshooting. 


A control or jack for CALIBRATION furnishes a waveform of known amplit: de. The technician 
can then determine the amplitude of any other waveform by comparing it with the standard. For 
details, see “Scope-Wavelorm Calibration” in the December, 1957 issue. 


More elaborate types of scopes have a VERT POLARITY switch that simply allows the waveform 
on the screen to be turned upside down. 


Wide-band scopes, such as those designed for color TV, may have a SENSITIVITY switch. 
o In the “Hi” position, bandwidth is sacrificed in order to increase vertical amplifier gain for viewing 
very weak signals. The “Lo” position increases bandwidth to at least 3 or 4 mc at some expense 
in gain. 
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Eimira, New York 


you CAN BE SURE...1F osWesti nghouse , 
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Transistor Tip 


On some of the newer auto 
radios, the power transistor is insu- 
lated from the chassis by a fiber or 
plastic washer as shown in Fig. 1. 
In the factory this washer is coated 
liberally on both sides with a sili- 
cone compound which aids in the 
transfer of heat from the transistor 
body to the chassis. Should it be- 
come necessary to replace either the 
transistor or the insulating washer, 
the silicone compound must be re- 
newed. Failure to renew the com- 
pound will result in overheating of 
the transistor and a shortened life 
span. A technician friend reported 
that a transistor he installed failed 
after only two days because he 
didn’t renew the silicone compound. 
A suitable compound, General Ce- 
ment No. 8101, is available from 
most electronic parts distributors at 
a serviceman’s net price of $1.35. 

While this hint is primarily con- 
cerned with transistors that have 
factory-applied compounds, the sub- 
stance can also be used to improve 
heat - dissipating characteristics of 


Fig. 1. Insulating washer is coated with 
silicone compound to aid heat transfer. 
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SERVICING 


By Calvin C. Young, Jr. 


certain other transistors. This would 
apply only to transistors 
mounted to the chassis and electri- 
cally insulated by a mica or plastic 
washer as shown in Fig. |. Silicone 
compound should not be applied to 
other types of transistors unless 
specified by the manufacturer. 


power 


Forest of Leads 


What heppens to all the low- 
capacitance probes, sweep generator 
cables, jumper wires, and other mis- 
cellaneous test leads around your 
shop? Are they wadded up and 
poked through the handles of the 
test instruments, or wrapped around 
the instruments like a hungry boa 
constrictor? Or worse, do you have 
somewhere that is 
crammed with wires until it looks 
like a bird’s nest? If so, why not pick 
out some wall space where you can 


a drawer 


store occasionally-used leads? Those 
with alligator clips can be suspended 
from a horizontal wire (Fig. 2), and 
the others can be draped over pairs 
of hooks or pegs. Each specialized 
type of lead should be plainly 

















Fig. 2. Clipping leads to a wire keeps 
them handy and prevents snarling. 


labeled, or some private color code 
worked out, so you can quickly 
match it with the instrument to 
which it belongs. This scheme pre- 
vents flexing of leads, 
keeps the kinks out, and makes ’em 
last longer. You save time, too, be- 
cause the leads are always unwound 
and ready to use. 


excessive 


Chassis Cradle 


A television chassis propped up 
on its side, besides being unstable, is 
not always in the best position for 
servicing. Solder runs off one con- 
nection and onto others while you 
are removing or installing compo- 
nents; light is not uniformly applied 
to all areas, thus portions of the 
chassis may be obscured by shad- 
ows; and pulling or tugging on a wire 
or lead can shake loose the chassis 
supporting blocks. The Rogers Tel- 
A-Turn shown in Fig. 3 permits a 
chassis to be held in the most ad- 
vantageous position for all servicing 
through the use of a worm and gear 
operated by a hand crank. Any 
chassis from 9” to 25” wide and up 
to 200 pounds in weight can be 
clamped in this cradle. This gear 
stand may be placed in any of three 
positions (coarse width adjustment ) 
and is held to the base by position 
pins and a large screw. The screw is 
equipped with a hand wheel to speed 
position changes. Fine width adjust- 
ment is provided by the sliding fol- 
lower shaft. The hand crank will 
move a chassis through a 360° arc 
while it is held suspended by a 
clamp-type lock on the sliding fol- 
lower shaft. 

Other features pointed out in Fig. 
3 include a test speaker with at- 
tached insulated clip leads, attached 


GEAR STAND 
CHASSIS CLAMPS * 

SLIDING A HAND 

FOLLOWER SHAFT 8 RANK 


PILOT LAMP~ 307 ARC 
switch 7 
2 OUTLET 4 

AC PANEL 


SPEAKER “ THREE POSITIONS 


FOR GEAR STAND 


BALL BEARING é 
CASTERS 
ALUMINUM 
CASTINGS 


Fig. 3. Tel-A-Turn has built-in test 
speaker, trouble light and AC line cord. 





OR PRINTED CIRCUIT REPAIR 


New Cup Shaped 
De-Soldering Tipiets 
remove all solder from 
circular multi-lug com 
ponents in one operation 


IT’S FAST 


S 


o 


\@ IT’S EASY 


IT’S SAFE 


Bar Type De-Soldering 
Tiplet removes solder 
from all straight line 
component junctions at 
one time 


Siotted De Soldering 
Tiplet straightens bent 
tabs and removes solder 
in one easy motion 


Stotted De-Soidering 
Tiplet flows solder neatly 
to replace, repair and 
rebuild circuit lines. 


we ze" 


SAVE OVER #2.0 


#776W Handle $1.25 
Super Hi-Heat Unit 3.00 
#857 Slotted Tipiet 60 
3 Circular Tiplets @ 75 ea 225 
Rectangular Tiplet 7s 
Metal Case (50¢ value) 10 
—_——_— 


Regular List 


. LIST PRICE 
_ s PA _ 


Order From Your Jobber Now! 
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FROM TRIAD 


Solve majority 
of deflection 
problems 


ry 


f al 
POOUBUEOO DUNE NH 
; a) & 


F ‘> 
LJ Law 


* 8 POPULAR YOKES 
* 2 NETWORK KITS 
* 2 ACCESSORIES 


* PACKAGED IN ALL 
STEEL CABINET 


Most of your deflection problems 
as well as your yoke stocking prob- 
lems are solved with the new Triad 
Yoke Pack. With this equipment, 
the solutions to more than 4000 
yoke testing and replacement 
problems will be available to the 
professional service man. The 
Yoke Pack comes attractively ar- 
ranged in a handsome steel cabi- 
net—and attractively priced, too. 
For further information on Triad's 
Yoke Pack as well as the latest 
information on yoke 
servicing, request a 
copy of the Profes- 
sional Television 
Man's Service Aid #3 
from your distributor 
or write direct to: 


TRIAD TRANSFORMER CORPORATION 


12 E. STATE STREET 
HUNTINGTON, INDIANA 


4055 REOWOOD AVE 
VENICE, CALIFORNIA 


A SUBSIDIARY OF LITTON INDUSTRIES 
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Fig. 4. Tel-A-Turn holds chassis at any 
desired angle for efficient servicing. 


cheater cord, pilot light, AC switch, 
two AC outlets for servicing acces- 
sories, adjustable swivel lamp, ball- 
bearing casters and ribbed aluminum 
castings for structural members. 

The Tel - A - Turn relieves the 
bench from its customary role of 
chassis support and permits the 
space to be better utilized for test 
| equipment, tools and service litera- 
| ture as shown in Fig. 4. To use the 
unit, determine the chassis width 
and set the chassis clamps accord- 
ingly. The chassis may then be 
placed on the chassis clamp 
brackets, and the pointed holding 
screws installed with a_ special 
wrench (supplied with the unit). 
| When the screws are installed, the 
| chassis will be firmly gripped and 
| may then be pivoted into the desired 
position through use of the hand 
crank. 


Hacksaw Blade Becomes Tool 


A tempered hacksaw blade can 
become a handy tool for removing 
“C” washers. When a blade be- 
comes dull or broken, file off all re- 
maining teeth. Cut the end of the 
blade containing the hole as shown 
in Fig. 5, leaving the biggest por- 
tion of hole. Using a round file, 
trim the remaining portion of the 
hole to provide clearance for the 





- Six Inches 
Cut of Saw Here 


BEFORE Cut or Saw Here 








AFTER 





Fig. 5. Old hacksaw blade becomes 
useful tool for removing “’C” clips. 


Fig. 6. Holster holds soldering gun and 
protects case against breakage. 


shaft where the “C” washer fits. The 
tool blade should now be cut about 
6" in length. To complete the tool, 
fit a piece of hard wood on the end 
opposite the hole. To use, fit the 
open end of the “C” washer and the 
open end of the tool together. Now, 
hit the other end lightly with a ham- 
mer. Be sure to provide a means to 
catch the “C” washer so it can be 
used over again. 


Replaced Any Solder 
Gun Cases Lately? 


A shop foreman we know used to 
fume and fuss about the number of 
soldering guns that had _ been 
knocked off the bench and broken. 
He’s found a solution, though, and 
we're passing it along to you. 

Get a large leather pistol holder 
and fasten it to the bench (see Fig. 
6). Notice how the holster covers 
the gun’s case but allows easy re- 
moval. Notice also that this keeps 
the AC cord of the gun out of the 
area where it could become tangled 
with test equipment leads, the cheat- 
er cord, or even the chassis itself. 

Suitable holsters can be obtained 
from surplus stores at a very low 
cost Have those guns ready to 
draw! 





<> 
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. ‘\ 2 4 
Give it a whack —that usually helps! 
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WORLD-ACCLAIMED SHURE ynetio CARTRIDGES AND TONE ARMS 


Shure Dynetic moving magnet phonograph cartridges under custom laboratory conditions. Each unit is 
and pick-up arms are designed to re-create sound with checked electrically, mechanically and acoustically to 
UTMOST accuracy —to satisfy the critical demands of insure trouble-free performance that puts an end to 
your most exacting customers, And, they are made profitless service call-backs. 


STEREO 
2 té1ee OW ynetic 


: CARTRIDGE 


MONAURAL MONAURAL 


g 
STUDIO S§ yeti Con 


TONE-ARM 


OX . 
PROFESSIONAL S Synclic. 
CARTRIDGE~ 


Model M3D Model M5D 


st Model M16 


Provides accuracy and honesty of sound 
Is without equal in the re-creation of clean 
lows, brilliant highs, and true-to-perform- 
ance mid-range. Fits 3- and 4-lead ste- 
reo transcription-type and changer arms. 
Completely compatible, plays monaural 
or stereo. 10-second stylus replacement. 
Frequency response: 20 to 15000 cps 
Output level: Smv per channel at 1000 cps 
Compliance: 4.0 x 10-6cm per dyne 
Channel separation: More en 20 db 
throughout the critical stereo frequency 
range 
Tracking force: 3 to 6 grams. 
Price: $45.00 culienhiie net. Complete 
with 0.7 mil diamond stereo stylus. 


Fits record changer and transcription-type 
arms. Lowest needle talk, no hum pick-up 
higher compliance prolongs record 
life, needs no special transformer. Equals 
or outperforms cartridges costing up to 
50% more! Easy stylus replacement with 
out removing cartridge from arms 
Frequency response: 20 to 20000 cps 
Output level: 21 mv at 1000 cps 
Compliance: 3 x 10-®cm per dyne 
Trecking force: 3 to 6 grams 
Prices: Model M5D — $27.50 net with 
001” diamond stylus (for LP records) 
Other Dynetic models $15.00 and up 


Tracks at 1 gram! Impossible to scratch 
records. With integral cartridge, .0007” 
diamond stylus. The ultimate in high 
fidelity — reproduces all the sound —even 
beyond the audible spectrum. Pays for 
itself in prolonged record life—tracks per- 
fectly at an incredible one-to-two grams. 
Even plays warped records with Hi-Fi 
response. For transcription-type turnta- 
bles (M-12 for 12” records, M-16 for 16”). 
Frequency response: 20 to 20000 cps + 
2 db 
Output level: 10 mv at 1000 cps 
Compliance: 7 x 10°®cm per dyne 
Tracking force: 1 to 2 grams 
Price complete: $79.50 audiophile net. 


SECS SECESSESCESCSESSH SESS SESESEBES EEE 
SOSSSSSSSESSESSSSSSSSESSESHSEESESEEESESEEHEEOE 


Write for literature on monaural and stereo cartridges, tone arms, microphones, magnetic recording heads: 
Shure Brothers, Incorporated, 222 Hartrey Avenue, Evanston, Illinois, Dept. 15-J 
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Fig. 1. Block diagrams showing com- 
ponents used in various hi-fi systems. 


With all the present-day interest in 
hi-fi, and an ever-increasing number 
of units being sold, hi-fi servicing of- 
fers an additional source of profits 
for service technicians. Those now 
engaged in radio and TV service 
could expand their business to in- 
clude hi-fi, or it alone could become 
the basis for a service business. 

Ihe good results achieved by hi- 
fi systems are not miracles; they are 
based on conventional circuit theory 
and good design procedures. A 
service technician having a knowl- 
edge of basic theory, test proced- 
ures, and test instruments should 
have no trouble coping with the hi- 
fi field. In many ways, servicing hi- 
fi is no different from servicing radio 
or TV because most of the basic 
principles of electronics and the 
servicing of electronic equipment 
apply. However, some servicing pro- 
cedures are different, and being able 
to cope with the differences is the 
mark of a good hi-fi technician. 

As an example, usual repairs to 
the audio sections of radio and TV 
receivers consist of fixing it so that 
it sounds all right. In hi-fi, replace- 
ment parts must be more carefully 
chosen, correct tolerances of parts 
observed, and performance of sys- 
tems precisely checked by means 
other than just listening. Hi-fi serv- 
icing is thus more demanding and 
requires attention to details which 
may be overlooked in other fields. 
Often, in radio and TV, minor faults 
may be tolerated as an end to re- 
ducing service charges, whereas 
these same faults would require im- 
mediate attention in high fidelity 
work. 

Customer attitude is extremely 
important in audio work because hi- 
fi owners usually feel differently 
about their hi-fi sets than about 
their radio or TV receivers. Tele- 
vision and radio have become al- 
most necessities in American homes; 
in fact, there are more home re- 
ceivers in this country than either 
bathtubs or homes with running 
water. Hi-fi, on the other hand, is 
somewhat of a “luxury” item, and 
as such is expected to be more than 
just usable. Some hi-fi owners are 
music lovers, and although they may 
not know electronics, they have an 
idea of what sounds good or bad. 
Other owners simply want the best 
system in the neighborhood. All in 


all, these different types of custom- 
ers may make many more demands 
on the technician than the usual TV 
customer. However, the hi-fi field 
is an interesting one and can be 
profitable for those who take the 
time to work at it. 


Typical Systems 


The hi-fi systems most likely to 
be encountered range from a single 
self-contained unit to a number of 
individual pieces in widely-separated 
locations. Probably the simplest sys- 
tem is that shown in Fig. 1A, which 
includes a record player or changer 
for the sound source, an audio amp- 
lifier containing volume and tone 
controls, and a speaker system. 

A slightly more elaborate system 
is illustrated in Fig. 1B, the addition 
being a tuner which could be either 
AM or FM, or a combination of 
both. The system of Fig. 1C is simi- 
lar except in the chassis arrange- 
ments, with the tuner and audio 
amplifier located on a single chassis 
including all necessary operating 
controls. 

Better hi-fi systems use a preamp- 
lifier constructed on a_ separate 
chassis from the main amplifier and 
equipped with all necessary con- 
trols for the entire system. Such a 
system is shown in Fig. 1D. More 
elaborate systems may include tape 
recorders, microphones, or may use 
the audio system to amplify and re- 
produce sound from a television re- 
ceiver. The number of variations is 
almost endless, but virtually all will 
include the units shown or men- 
tioned in Fig. 1. 


One of the first steps to be per- 
formed when servicing any hi-fi 
system is to determine how the dif- 
ferent units are interconnected and 
then to find out which is at fault. 
After the trouble has been localized 
to a particular unit, the specific 
trouble must be found. This prob- 
lem does not occur to any extent 
in radio and TV servicing because 
the entire assembly is on one chassis 
and only the defective stage need be 
isolated. Much needless time and 
effort can be wasted by trying to 
service the entire hi-fi system simul- 
taneously without any thought as to 
where the trouble is. This time can 
be saved by using a systematic check 
to determine the exact location of 
the trouble. 





Now here’s the actual proof: ownership of a complete and 
currently maintained PHOTOFACT Service Data Library 


SPELLS SUCCESS FOR SERVICE TECHNICIANS! 


o 


"We depend on PHOTOFACT for correct 


time-saving information; without them 


NEW! EASY-BUY PLAN 


—the money-saving way to build your complete 





— Anthony Fernandez, Brooklyn, New York 


(Operator of ‘Rainbow TV’’— 


in business for over 10 years) 


HERE’S MORE PROOF... FROM COAST-TO-COAST 


CALIFORNIA 


“It would be pretty tough 
to operate a business like 
mine without PHOTO- 
FACT. They are a time- 
saver 


—James C. Johnson 
Blythe, California 


TEXAS 


“Our service department 
would not be where it is 
today without the help of 
Sams PHOTOFACT 
and | have the best radio 
and TV service in the 
county. ud 


—A.C. Bowen 
Beaumont, Texas 


COLORADO 


“PHOTOFACT helps me 
make faster and better 
repairs and that means a 
lot in the service busi- 
ness 


—Warren G. Kunkle 
Denver, Colorado 





ILLINOIS 


I couldn't get along with- 
out them—I depend on 
Sams PHOTOFACT en- 
tirely for all shop repairs— 
they're just what | need.” 

—Raymond D. Easley 
Chicago, Illinois 


OHIO 


“Life would be rugged 
without PHOTOFACT 
Puts all television facts at 
our fingertips—gives us all 
the information we need 
to do a good job without 
guesswork.” 


—Albert F. Mirus 
Cincinnati, Ohio 


INDIANA 


“Without PHOTOFACT 
servicing is almost impos- 
sible. It's a great technical 
help to have diagrams and 
information for sets on 
hand as needed 


—J. S. Kleby 
South Bend, Indiana 





PENNSYLVANIA 


“Gives us accurate infor- 
mation on 99% of sets we 
work on. We like to have 
the format of data same 
on all sets. Saves time and 
consequently money.” 


—John H. Robbins 
Westfield, Pa 


(These are just a few of the hundreds of ‘ 





FLORIDA 


“PHOTOFACT has made 
it possible for me to give 
same-day service on 
pulled sets and delivery 
the same evening...” 


—David Issensky 
Miami, Florida 





MASSACHUSETTS 


“PHOTOFACT makes 
possible big savings in 
time. Time saved is money 

earned.” 
—Austin Radio & TV 
Quincy, Mass. 


Success with PHOTOFACT" letters in our files) 


profit-making PHOTOFACT Library! 
NO INTEREST— NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 6, Ind. 


Send details on PHOTOFACT Easy-Buy Plan and FREE File Cabinet offer. 


I'm a Service Technician full-time; part time 


9.) Teer VALUABLE STEEL FILE 

> 7 

i ————" CABINETS FOR REGULAR 
PHOTOFACT SUBSCRIBERS AND 


PHOTOFACT LIBRARY PURCHASERS 


GET THE FULL 
DETAILS Attn. 


My Distributor is 


Shop name 


Address 


City 





SIMPLIFY TEST .n2 
TROUBLE-SHOOTING 
PROCEDURES 


- with 
@ InNGSTONM 
ume) TEST EQUIPMENT 


Models EA-1 and VS-5 
Kingston Absorption 
Analyzers provide elec- 
trostatic signal tracing 
and extreme sensitivity. 
For trouble-shooting any 
equipment with wave 
forms. CRT displays 
wave-form from each 
stage. 


Model PO-1 Kingston 
Absorption Analyzer al- 
lows conventional oscil- 
loscopes to be used In 
trouble-shooting electro. 
statically. Built-in speak- 
er for use as an audio 
analyzer. 


Accessory Probes for 
miniature, sub-miniature 
and shielded tubes. Also 
Direct Probe for use 
with VS-5 and EA-I. 
Transistor Radio Probe 
simplifies trouble- 
shooting of transistor- 
ized radios. 


Model BB-1 Variable 
DC Source, battery- 
driven for use wherever 
a pure DC voltage is 
desired. Voltage can be 
varied and metered. 


Probe-Master. Built-in 
capacitive network al- 
lows by-passing of 
stages, coupling of sig- 
nals from one stage to 
another. Most versatile 
testing probe on the 
< ~ market. Complete with 
two clips and neon bulb, 


WRITE TODAY FOR CATALOG 


a, 


INGSTONM 


ELECTROMIC CORPORATION 
MEDFIELD, MASSACHUSETTS, USA 
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Equipment Required 

As in TV servicing, it is advan- 
tageous to both the customer and 
the technician that as much servicing 
as possible be completed in the 
home. This is particularly true when 
the system is made up of several in- 
dividual units. This means that the 
hi-fi technician must take certain 
parts, tools, and test equipment with 
him on service calls. Larger instru- 
ments are generally left at the shop. 

In regard to test equipment, many 
of the items used in TV servicing 
can also be used for hi-fi. These 
include AC and DC voltmeters, 
ohmmeter, tube checker, oscillo- 
scope, AM signal generator, and FM 
sweep generator. The latter two are 
used when working on tuners. 

Also required for the proper serv- 
icing of quality audio equipment 
are certain specialized instruments. 
One of these is an audio oscillator 
having a range of at least 20 to 20,- 
000 cps. Both sine- and square- 
wave outputs are desirable, although 
either one will serve the purpose. 


An AC vacuum-tube voltmeter is 
useful, particularly if it is designed 
especially for audio work. The fre- 
quency range over which such a 
unit functions, and its ability to 
measure very low-amplitude signals, 
is most important. 

High fidelity requires circuits of 
low distortion; therefore, any well- 
equipped audio shop must have 
equipment to measure distortion. 
Two basic types of instruments are 
required — an intermodulation ana- 
lyzer and a harmonic distortion 
meter. The first is used to measure 
any additional frequencies produced 
when high and low signal fre- 
quencies heterodyne across some 
non-linear portion of an amplifier. 
A harmonic distortion meter is used 
to measure additional harmonics 
which were not present in the signal 
input. Both types of distortion are 
caused by non-linearity, but they 
must be measured separately and 
with different testing circuits. 

Some accessory equipment is also 
necessary. This category could in- 





TABLE I—MOST-USED AUDIO TUBES 


Amplifier Types 


6AQ5 
6AQ6 
6AV5 
6AV6 
6BA8 
6BQ5/EL84 
6BX7 
6C4/EC90 
6CA7/EL34 
6CL6 
6CM6 
6L6/EL37/KT66 
684 
6SC7 


5U4/GZ34 
5V4 





6SL7 
6SN7 
6U8 
6V4/EZ80 
6V6 
6V8 
12AB5 
12AD7 
12AT7/ECC81 
12AU7/ECC82 
12AV6 
12AX7/ECC83 
12AY7 
12AV6 


Rectifier Types 


5Y3 
6BW4/EZ81 
6X4 











now from Electro-Voice, compatible stereo 
power point cartridges for general replacement! 


Mass-market stereo is here... now! Stereo tape gave the public a taste of the market. 
Dramatic—enormously stimulating—but limited to the esoteric few by cost and complexity. 
Overnight, the simultaneous perfection of stereo records and E-V Compatible Stereo 
Cartridges, made MASS stereo sales a practical reality ... providing years of vast new 
profit potential for the service industry. New radio-phonograph lines will feature stereo. 
National sales campaigns by virtually every phonograph manufacturer will give the 
impact of millions of advertising impressions every month. 

Capitalize on this demand now with E-V’s new popular-priced compatible stereo 
Power Point. With the exception of “kiddie type” high-voltage cartridges, E-V’s 60 
Stereo Power Point Series can be your universal replacement . . . priced to guarantee 
you a profit ... engineered to outperform existing monaural cartridges. 


Here are some of the answers to your questions concerning stereo: 


Q How does the compatible E-V Stereo 
Power Point Cartridge differ from conven- 
tional cartridges? 


A It plays both the new type stereophonic 
discs and conventional records. Inherent in 
its design is an improved monaural perform- 
ance. 


Q@ Are stereo discs compatible with conven- 
tional cartridges? 


A Most monaural cartridges damage the 
stereo record. Modifying an existing phono- 
graph with a compatible Stereo Power Point 
Cartridge makes it possible to play monaural 
or stereo discs monaurally. Adding a second 
speaker and amplifier will give your customer 
stereophonic sound. 


Q What about the modification problems? 


A Using an E-V Model 66, which is con- 
structed so that its output is corrected to the 
RIAA curve, you match the equalization of 
virtually all modern radio-phonographs. In- 
serting the cartridge and mount is simple. 
It will fit any standard tone arm. Wiring the 
stereo-leads to a jack at the back of the set 
modifies it for monaural operation, makes it 
compatible with all types of records and 
ready for the additional amplifier-speaker. 


Q What if the customer does not want to 
invest in the equipment for the second chan- 
nel at this time? 


A By installing the E-V Stereo Power Point 
Cartridge, his unit is completely modernized 
He can use a television receiver or small AC- 
DC radio as the second channel. This gives 
acceptable stereo performance that can be 
improved later 


Q What about cost? 


A The Electro-Voice Compatible Stereo 
Power Point Cartridge carries a list price of 
$5.95 to the consumer. With a .7-mil diamond 
and 3-mil sapphire, the list price is $19.50. 
Realistically priced to permit you to charge 
fair rates for your labor and still not present 
the consumer with prohibitive charges for the 
installation. 


Q What if my customers are not ready for 
stereo? Can I prepare now to take advantage 
of the interest that will be whetted later by 
national advertising? 


A The Electro-Voice Stereo Power Point is 
completely compatible physically with the 
monaural Power Point. You can install the 
universal Power Point mount and wire it to 
the rear of the set. You can supply the cus- 
tomer with a monaural Power Point now 
and sell them a Stereo Power Point at a 
later date, along with the second speaker and 
amplifier. 


Q What about performance in comparison to 
existing monaural cartridges? 


A The Model 66 delivers monaural perform- 
ance comparable to present-day, high quality 
production cartridges. It reproduces stereo- 
phonic records with equal fidelity, providing 
average channel separation of 15 db 


Q What about record availability? 


A Recordings by major record manufacturers 
are being introduced almost weekly. By mid- 
1958 thousands of selections will be available 


Q What if your customer is not a hi-fi en- 
thusiast? Will stereo be of interest? 


A The effect of stereo is just as dramatic to 
those who have no interest in high fidelity 
reproduction. It is the most potent selling 


Install it for one family in the neighborhood 
and you will automatically line up other 
enthusiastic customers 


Q How do you go about getting your Electro- 
Voice compatible Stereo Cartridge? 


A Visit your distributor. Ask for E-V Stereo 
Power Point Model 66 with .7-mil stereo tip 
and 3-mil sapphire tip for monaural, or E-V 
Model 66DS with .7-mil diamond. All Elec- 
tro-Voice Power Points work in turn-under 
mount Model PT3, $1.00 list or the fixed-type 
mount PFTS, 50¢ list. If you don’t know the 
name of your nearest distributor, please write. 


ELECTRO-VOICE, INC. 


CANADA: E-V of Canada Ltd., 73 Crockford Blvd., Scarborough, Ontario 
FOREMOST IN ELECTRO-ACOUSTICS... 
Microphones, Phono-Cartridges, High-Fidelity Loudspeakers and Enclosures, 
Public Address Speakers, Marine Instruments, 
EVI Professional Electronic Instruments and Military Material. 


4Vrec vidle 


SPECIFICATIONS 


Response 


Element 


Output 
Compliance 
Tracking force 
Weight 

Stylus 


Mount 


Size 


end 


MODEL STYLUS SIZE 
61 


PT3 
PFT3 


Minimum distributor pack 
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AEROVOX MICA CAPACITORS 


“TROUBLE-FREE” capacitors 


Smart servicemen refuse to take risks... That's 
why technicians everywhere use and depend on Aerovox mica 
capacitors for “trouble-free” operation. Your 
local Aerovox Distributor stocks the complete line of 
Aerovox mica capacitors including all the popular 
types commonly used in service work. 


POSTAGE STAMP 


MICAS types 146815 
and 1469 for those gener- 
al applications are the 
smallest axial lead micas 
available. Ideal for crit- 
ical applications such as 
horizontal or vertical os- 
cillators. All units are 
color-coded and stamped 
with capacity value. 


HIGH VOLTAGE MICAS 
Types 1468LS-HV and 
1467LS-HV are designed 
especially for TV and low 
power transmitters and 
power amplifier applica- 
tions. These units feature 
the highest voltages avail- 
able in these case sizes. 
Units are marked with 
capacity and working volt- 
age and are tested at 
double the rated voltage to 
insure long-life. 


PLASTIC-COATED, 


DIPPED-MICAS 
Types ADM-15, 19 & 20 
are superior in many in- 
stances to conventional 
molded units. High 
operating temperatures, 
excellent long-life charac- 
teristics, ideal for printed- 
wiring assemblies. Smaller 
physical sizes with unsur- 
passed performance and 
stability features. 


clude a wow and flutter meter, test 
records, a stroboscope disc, and a 
calibrated microphone. A complete 
hi-fi system is a great aid and should 
include an FM tuner, power ampli- 
fier, phono preamplifier and equali- 
zer, three-speed record turntable 
with both magnetic and crystal 
cartridges, and a good speaker sys- 


tem. All of these should be of high 


quality and interconnected in such a 
way that other units can be substi- 
tuted for testing purposes. 

Some types of tubes which are 
used in radio and TV are also used 
in hi-fi equipment, but there are 
other types which should be stocked 
specifically for audio work. Table I 
shows the most-used audio tubes, 
separated as to amplifiers and recti- 
fiers. For some types, two designa- 
tions are shown; the number prefix 
is the American system such as 
12AT7 and the letter prefix is the 
European numbering such as 
ECC81 (these two types being inter- 
changeable). This listing does not 
give all the types which may be en- 
countered, but does give a good 
basic working stock. 


Preliminary Diagnosis 


Troubles likely to be encountered 
fall into four general classifications: 
no signal output, distortion, noise, 
and hum. It is possible to have more 
than one of these faults at one time 
and, as in any other type of serv- 
icing, a systematic approach to find- 
ing the fault gives the fastest results. 
The over-all servicing procedure can 
be divided into several basic steps. 

First, determine the general na- 
ture of the complaint. From the cus- 


| tomer’s description of the trouble 


and a careful listening test, deter- 
mine whether the fault is no output, 
distortion, noise, hum, or any com- 
bination of these. Also observe 
whether this trouble is continuous or 
intermittent. In many cases the na- 
ture of the complaint is readily dis- 
cernible just by listening, but in 
other instances test instruments will 
be needed. This is especially true 
if the complaint is merely, “It 
doesn’t sound as good as it used to.” 
Along with this general diagnosis, 
make sure that all of the controls 
are set to their correct positions be- 


fore attempting to listen for the 
trouble. 
Secondly, determine which unit is 


DISTRIBUTOR DIVISION 
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| EVI Professional Electronic Instruments and Military Material. 


, a al e e® he ad oe . es i NOTICE 
@ SILVER SCREEN a5 a am | 
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SYEVANTA 
SHVER SCREPY 
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This label is your signal that a value-minded 
customer has been sold up to Silver Screen 85. 


New consumer booklet from Sylvania helps you 


SELL UP TO SILVER SCREEN 85 


Free booklet tells the story of Silver Screen 85’s superior performance — 
detachable sticker lets the consumer tell you he’s presold on Silver Screen 85 


nationwide sample. What’s more, 
there’s a handy sticker on the back 
of each booklet for the customer to 
attach to the back of his TV set. This 
is your signal that he’s presold up to 


Leave a copy on every service call or 
make a complete mailing to your cus- 
tomers and prospects. Either way, 
Sylvania’s new booklet, ““There’s A 
Big Difference In Television Picture 


Tubes,”’ can help you sell up to more 
profits through more Silver Screen 85 
sales. 

In layman’s language, this booklet 
details the difference between Silver 
Screen 85 and cut-rate off-brand tubes. 
It’s chock-full of facts as they were 
revealed in Sylvania’s recent test of a 


¥ SYLVANIA 


LIGHTING «+ TELEVISION + RADIO «+ 


ELECTRONICS - 


Silver Screen 85. 

Get on the bandwagon. Let Sylvania 
help you sell up. Give each of your cus 
tomers and prospects a copy of this 
new booklet. It’s available free, com 
plete with mailing envelope, from your 
Sylvania Distributor. Or write for a 
sample copy. 


PHOTOGRAPHY - 


ATOMIC ENERGY «+ 


Bill Shipley’s your No. 1 Salesman in 
the industry's biggest consumer ad 


vertising campaign 


SYLVANIA ELectric Propucts INc. 
1740 Broadway, New York 19, N. Y 
In Canada 
Unwersity Tower Bldg., 


Sylvania Electric (Canada) Ltd. 
Montreal 


CHEMISTRY-METALLURGY 


October 
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| at fault. This involves localizing the 
trouble as to whether it is in the 
phono, tape recorder, tuner, pre- 


improved model i | amp, power amplifier, or speaker 


system. Check to see if the trouble 


i exists for all signal sources. Using 
Fig. 1D for example, let’s assume 
a f there is signal output from all 

TRADEMARK , 


sources except the tuner; then the 
tuner is at fault. On the other hand, 
if there is no output for any signal 
input source, then the trouble is be- 
tween the pre-amp input and the 
speaker system and will require fur- 
ther localizing tests. Intermittents, 
distortion, noise, and hum can also 
be localized in the same way. 

In attempting to localize a trou- 
ble, be sure to determine whether or 
not the trouble is in the connecting 
cables. Poor connections can show 
up as a variety of troubles and at 
various times can result in no out- 
put, distortion, noise, hum, or any 
combinations of these. The trouble 
can be either continuous or intermit- 
tent, depending on how bad the con- 
nections are. 

The next step is to locate the trou- 
ble within the unit which is at fault. 
Finding the exact trouble in hi-fi 
servicing is quite similar to radio 
and TV work and, in general, in- 
volves much the same methods. For 
instance, visual checks may disclose 
the trouble to be broken leads, 
charred components, shorted leads, 
poor connections, etc. Tube re- 
placement forms a part of hi-fi serv- 


> au the VOM that outsells icing, just as in other fields. Also, 


signal substitution and the use of 
all others combined various test instruments can aid in 
disclosing the exact trouble. These 
phases of hi-fi servicing will be de- 
scribed more fully in future articles. 


MANY NEW FEATURES MAKE THE 260 | proper working. over. To. insure 
MORE VALUABLE THAN EVER! — ) : 


customer satisfaction and to reduce 


POLARITY REVERSING SWITCH 50 MICROAMPERE — 250 MILLIVOLT RANGE Ge Guanes et Cap Reets, Gis entiee 


system must be gone over very care- 

EASIER-TO-READ SCALES LESS CIRCUIT LOADING fully +—tubes checked, equipment 
cleaned, service controls adjusted, 

POPULAR DBM RANGES FULL-WAVE BRIDGE RECTIFIER SYSTEM | and a visual check made of all com- 
ponents. Check the interconnecting 

RUGGED PRINTED CIRCUIT ALL COMPONENTS EASILY ACCESSIBLE cables for good contact and proper 
grounds, check .he phono stylus, and 


@ IMPROVED FREQUENCY RESPONSE IN A. C. MEASUREMENTS give a careful listening check for 
See it at your Distributor, or write any fault which might have been 
| obscured by the original trouble. 
SIMPSON ELECTRIC COMPANY gs, 


5209 West Kinzie Street, Chicago 44, Illinois ‘ In succeeding articles, further 
Phone: EStebrook 9-1121 tests for the locations of troubles 


in Canada: Bach-Simpson Ltd., London, Ontario Raw RSempicr will be given, as well as suggestions 
WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT “GRaiMncaantts for pinpointing actual faults. A 
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SERIES A43 


2-watt, 1%” diameter, 
available in resistance 
values from 5 ohms to 
10K ohms. Also with fac- 
tory-attached switch. 


SERIES A&SS 


3-watt, 1%” diameter, 
available in resistance 
vaiues from 1 ohm to 
ohms. Also with fac- 
tory-attached switch. 
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FOR WIRE -WOUND 
CONTROLS 


SERIES A10O 


4-watt, 1%” diameter, 
availabie in resistance 
values from 1 ohm to 
100K ohms. Also with 
factory-attached switch. 


Not a Pick-A-Shaft con- 
trol. Screwdriver adjust- 
ment. Contact arm 
grounded to housing. 2- 
watt, availabie in resist- 
ance values from 5 ohm 
to 5000 ohms. 


CLAROSTAT MFG. CO., INC., 


In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario 


alll 


Pick-A-Shaft* 
Controls 


with every Clarostat 
Pick-A-Shaft control 
you get your 
choice of shaft. 


DOVER, NEW HAMPSHIRE 
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Trusted Advice. If you sell sets, do 
you worry about high-pressure com- 
petition offered by fast-talking, non- 
technical salesmen? You shouldn't! 
As a serviceman, you are in a better 
position to “sell satisfaction” in spe- 
cial types of electronic equipment 
because you are better qualified to 
make a more accurate technical sales 
pitch and demonstrate the special 
abilities of an instrument. 

Most salesmen are handicapped 
in selling complex or unfamiliar ap- 
pliances such as color TV sets and 
tape recorders. As a result, they 
often give incomplete or inaccurate 
information concerning the perform- 
ance or the expected service require- 
ments, aggrieving the customer when 
a set doesn’t perform as expected 
or needs repairs and adjustments 
sooner than he thought it would. 

Keep this in mind when talking to 
your customers. Use your technical 
background to advantage, but keep 
your “pitch” in the layman’s tongue 
—lest he get the idea you're trying 
to “snow” him. 


Key To It All. What is the one 
indispensable quality the TV serv- 
iceman must have in order to hold 
on to steady customers? A lot of 
factors might be nominated; for ex- 
ample, the customer is bound to be 
impressed by such things as fair 
prices, faithfully-kept promises, and 
a generally businesslike method of 
operation. 

One quality looms high above all 
the others, however — the ability 
to convince the customer that you’re 
an expert and thoroughly understand 
your business. If there’s anything 
the modern consumer fears more 
than failing to get the best price 
deal, it’s paying service fees for in- 
competent work. You have it made 
if your customers tell their friends, 
“I won't let anyone else touch my 
set; that guy always fixes it right!” 
Once this attitude of confidence is 
established, you have a good chance 
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of ignoring the price-cutting rat race 
and asking a fair price for your serv- 
ices. 

OK, so you know that you’re no 
oracle of the tube caddy — even 
experienced men can’t help but do 
their share of fumbling. Neverthe- 
less, the technique of selling yourself 
as an expert is only partly dependent 


Attention-Getters. Our recent 
item about unusual shop names has 
drawn several interesting responses. 

Floyd Cox, Los Angeles, Calif., 
reports, “The name “TV Hospital’ 
is really paying off for me. The large, 
prominent letters ‘TV’ on the sides 
of my truck are made of red fluores- 
cent plastic, and a sign of similar 
material on the rear end reads ‘TV 
Ambulance.’ The truck shows up so 
well that I have made as many as 
three service calls at one stop, and 
my business continues to grow.” 

From Chicago, Don Williams 
writes, “Mary and I operate ‘Sweet- 
heart Television. The name was 
given us by fellow students at Coyne 
Electrical School, where she and I 
were graduated together from a 60 
weeks’ course. We use the name in 


on being an expert. Looking like one 
is an important part of the game. 

You can cultivate the art of al- 
ways seeming to be sure of what 
you are doing. For instance, you 
know that on many house calls you 
have to substitute six or eight tubes 
before finding a bad one. To prevent 
the customer from getting the im- 
pression that you are just making 
wild guesses at the trouble, you 
might mention in advance that any 
one of a half dozen tubes could be 
defective. “With my luck,” you 
might joke, “the bad one will prob- 
ably be the last one I try.”” But make 
a point of telling the customer that 
you will go for the most likely sus- 
pect first. If it doesn’t happen to be 
at fault, at least you’ve protected 
your reputation by hedging a little 
On the frequent occasions when 
your first try is successful, you can 
take credit for being smart! 


| 
a number of ways in our advertis- 
ing — ‘We Love The Work’ and 
‘Sweetest Deal on TV Repair’ are 
samples. One customer is probably 
still explaining to his wife the mean- 
ing of a note she found in his pock- 
et: ‘Call Sweetheart—DR 3-9285.’ ” 

Walter A. Koehler, Houghton 
Lake, Mich., has had the doors and 
trunk lid of his car lettered with a 
colorful sign. The speed-styled words 
“SPACE TV” stand out in silver 
on a dark background, and several 
bright decorations such as a red star 
and a yellow moon add to the strik- 
ing appearance of the panels. 

These experiences prove our 
point: Use of a clever name for a 
service shop is one of the easiest 
ways to gain valuable publicity and 
get the most out of your advertising. 
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Take the back off the General Electric “Designer” TV set and you 
can do 85%-90% of service jobs without pulling the chassis 


You cut your time-per-repair by up 
to 40% ... make more calls—and 
money—in the same amount of time! 





TEN TYPICAL JOBS THAT CAN BE DONE 
WITHOUT REMOVING THE CHASSIS 





G-E Set | Set 


JOB “Designer"| A B 





Take off the back and there you are—in easy reach of 


: P Replace most resistors no no 
up to 90% of service jobs. Look at the chart! 





: ; ; ; ; Replace most capacitors no no 
Look inside! Both sides of the reliable printed circuit 


; Replace deflection yoke no no 
boards are easy to reach for service. 








No series string filaments—no extension cables Replace video detector yes | no 
needed . . . the new “Designers” are certainly the 
easiest-to-service sets in all television. You’ll wish 
every set was a General Electric ‘‘Designer.”’ 





Replace audio detector no 





Replace horizontal phase detector no 





Replace power rectifier no 


Progress /s Our Most /mportant Product fo tthe ed = 


Replace inter-stage transformers yes no 


G t N i R A L 46) t LE CT ra | C Replace size and linearity controls yes no 
( 


yeneral Electric Co., Television Receiver Dept., Syracuse, N.Y 
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chart would indicate. 
Specialization in particular makes 
of sets — for example, regionally 
popular brands. As a national pub- 
lication, PF REPORTER necessarily 
gives nationwide averages based on 
all brands of receivers. 

Redesigned “A” and “B” versions of 
tubes can almost always be used in place 
of their prototypes. All type numbers 
(or “A” or “B” suffixes) marked with an 
asterisk are 450-ma series-string ty pes 


now in actual use. A dagger indicates a 
OPr tw CU Des _ 2s: tie 

The chart on this page lists virtually 

all tube types employed in TV receivers 

and includes figures which state the num- 

ber of tubes of each type you could ex- 

The information in the chart is purely Be sure to consider the following fac- pect to find among a random sampling 

Statistical and should not be considered tors of 1,000 tubes taken from all TV sets 

as a recommendation to stock a specific 1. Relatively high failure rate of cer- now in service. A dash shown in place 

number of tubes of each type. However, tain types such as RF amplifiers of a figure in the “No. of Units” column 

you can combine the statistics with your and power output tubes, requiring indicates a new or rarely-used tube which 

own experience and come up with infor- that larger stocks of these types be is used considerably less than once in 
mation tailor-made to your own needs. kept than a literal reading of the 1,000. 





TUBE NO. OF TUBE NO. OF TUBE NO. OF TUBE NO. OF TUBE NO. OF 
TYPES UNITS TYPES UNITS TYPES UNITS TYPES UNITS TYPES UNITS 


1AX2 SBOQ7A - 6BD4/-A — *6CU8 1 +10C8 

1IB3GT 42 SBR8& 6BE6 5 6C X8& 1 10DE7 
1G3GT SBTS8 6BFS — 6CY5 — *11CY7 

1J3 5CG8 6BG6G 3 6CY7 1 12AT7 

1K3 SCL8 6BH8 1 6CZ5 1 12AU7/-A 
1V2 SCM8 6BJ7 6DB5 : 12ZAVSGA 
1X2A/ 5CQ8 6BI8 6DC6 12AV7 

2BN4 §5CZS5 6BK4 6DE6 12AX4GT/A 
2CY5 SDB4 - 6BKS 6DE7 _ 12AX7/ECC83 
3A2 - SDH8 6BK7A/-B* 6DG6GT 12AZ7 

3A3 SEA8 6BL4 6DK6 12B4A 

3AL5 516 6BL7GT 6DN6 12BH7/-A 
3AU6 STS 6BN4 6DN7 12BK5 

3AV6 SU4GA/-B 6BN6 6DR7 12BQ6GA 
3B2 — 5U8 6BN8 6DS5 
3BCS 5V3 6BQS5S/EL84 6DQ5 
3BN4 SV6GT 6BQ6G/-A 6DQ6/-A 
IBN6 : 5X8 6BQ6GT A/-B 6DTS 
3BU8 SY3GT 6BQ7A 6DT6 
3IBY6 6AB4 6BR8 6EA8 — 12C5/12CUS5 
3BZ6 ] 6AC7 6BS8 6EB8 12CAS5 

IC B6 6AGS 6BU8 6J5 +12CT8 

IC F6 6AG7 6BV8 = 6)6 12CU6 
3CS6 6AH4GT 6BW8 6K6GT 12D4 

ICYS - 6AH6 6BX7GT 6M3 12DB5 
IDK6 - 6AKS 6BY6 6S4/-A 12DQ6/-A 
IDT6 6AK6 6BY8 6SL7GT 12EN6 
*4AU6 6ALS5 : 6BZ6 6SN7GT/-B 12L6GT 
*4RC5 ; 6AM8/-A* 4 6BZ7 6SQ7 12R5 

4BC8 6AN8/-A* 6BZ8/X155 6T8 1I2SN7GTA 
*4BN6 6AQ5S/-A* 6C 4 6U4GT -- 12W6GT 
4BQ7A 6ARS . 6CA7/EL84 6U8/-A* 13DE7 
4BS8 . 6AS5 3 6CBSA 6V3A 13DR7 
*4BU8 6AS6 . 6C B6/-At 7 6V6GT/-A* *I1I7AVSGA 
*4R76 6AS8 »CD6G/-A 6W4GT *17AX4GT 
4BZ77 6AT6 t6CES 6W6GT *17D4A 
*4BY6 6ATS8/-A* 6CF6 3 6X8 *17DQ6A 
*40 B6 6AU4GT/-A 6CG7 6Y6G +17H3 
*4CS6 6AU6/-At G8/-A* 7AU7 +18A5 
*4DT6 6AU8 *8AU8 19AU4/-A 
SAM8& 6AVSGA *SAWBA — 25AVSGA 
SANS 6AV6 *8BH8 : 25AX4GT 
SAQS 6AWBA *8BN8 - 25BK5 
SAS4 6AX4GT/ *8CG7 25BQ6GTB 
5ASB8 6AXSGT *8CM7 25C5 

SATS 6AX8 8CN7 25CD6GB 
SAVB 6AZ8 8CS7 25C U6 
SAU4 6BA6 8CX8 25DN6 
SAW4 6BA8A S *8SN7GTB 25EC6 
SBR 6BCS5 : 7 9BR7 25L6GT 
SBE8 6BC7 5 +t9CL8 25W4GT 
SBK7A 6BC8 +9U8 
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How BUSS fuses 
help protect your profit and reputation 


There are no time-consuming 
call-backs or adjustments or cus- 
tomer complaints when you sell 
or install BUSS fuses. BUSS fuses 
stay sold and your customers stay 
satisfied because . . . BUSS fuses 
are trouble-free. They open only 
to protect never needlessly. 


Every BUSS fuse you sell or 
install is tested in a sensitive 
electronic device. Any fuse not 
correctly calibrated, properly 
constructed and right in all 


BUSS fuses are made to protect — not to blow, needlessly 


physical dimensions is automat- 
ically rejected. 


BUSS fuses have ready customer 
acceptance 


Over the past 43 years, millions 
upon millions of BUSS fuses have 
provided dependable electrical 
protection in homes, industries 
and on farms. As a result, BUSS 
quality is unquestioned. Fur- 
nishing BUSS, the Known brand 
of fuses, saves you time and 


helps you build your reputation 
for service and reliability. 


For more information on BUSS 
and FUSETRON Small Dimen- 
sion fuses and fuseholders, write 
for bulletin SFB. 


BUSSMANN MFG. DIVISION, 
McGraw-Edison Co. 
University at Jefferson, St. Lovis 7, Mo. 
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“First hand reports on some actual cases” 


Printed wiring as used in radio 
and television receivers falls into 
three classes. There are boards with 
the conductors topside (the side 
where the tubes are inserted), and 
all components on the other side. 
Early RCA, Philco, and GE re- 
ceivers used this style. Another class 
has components mounted topside 
and printed conductors on the un- 
derside. This type is being used more 
widely all the time, and has been 
used exclusively by Westinghouse 
and Admiral. The third class is the 
plated circuit used by Motorola, in 
which all the components and some 
printed conductors are topside. (The 
word printed as used here is not 
technically correct; the conductors 








Cont 











Fig. 1. Break in printed wiring conduc- 
tor caused intermittent loss of audio. 
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are developed by means other than 
printing.) All these classes are 
adaptable to dip-soldering, and thus 
are economically advantageous for 
mass production. 


Servicing Considerations 

Whether the wiring is printed, 
etched, or plated, there are certain 
considerations to be heeded in serv- 
icing, be it a matter of resoldering 
or repairing the conductors, or the 
replacement of components. Con- 
sider first the plated-circuit board. 
The spacing between conductors is 
less than for other boards, and all 
repair soldering should therefore be 
made on the side of the board op- 
posite the conductor side. Thus, for 
repairing breaks in conductors, the 
best procedure is to use wire jump- 
ers across the breaks on the soldered 
side of the board. In replacing parts, 
the same precaution should be used; 
apply solder only to the solder side 
of the board. 

Other differences are present, re- 
quiring different servicing precau- 














Fig. 2. Invisible break in conductor at 
Pin 5 of socket caused open filament. 


tions. Boards with solder-covered 
conductors have greater spacing be- 
tween conductors, and are less sus- 
ceptible to interconductor leakage or 
shorts. In order to obtain the great- 
er spacing, some of the conductors 
are extremely narrow, and it is these 
narrow conductors that fuse or de- 
velop microscopic cracks. A jumper 
of wire across the entire conductor 
is a more positive repair than the 
flowing of solder across the break. 
A thickness of 1/12” is univer- 
sally used for printed boards in ra- 
dio and TV receivers. The largest 
boards thus far encountered measure 
7” X 11”, but most have an area of 
less than 30 square inches. The foil 
itself is .0013” thick (for sake of 
comparison, a human hair is .002” 
thick). Minimum width of conduc- 
tors is .031” or 1/32”, but this mini- 
mum is rarely used because most 
manufacturers prefer twice this di- 
mension. The minimum allowable 
spacing between conductors Is 
.031”, but here again the minimum 
is rarely used. More typically, a 
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Fig. 3. Bad solder joint at ground end 
of C252 resulted in double picture. 
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4 THE WIRE YOU NEED 


4) 





—for EVERY ELECTRONIC application 
4 —Correctly Rated—Quality Controlled 


—for positive performance 
—for the most complete line for all electronic applications 


—for most advanced construction designs, insulations, 
and shieldings correctly service-rated 


—for dependable uniformity under strictest quality control 
—for complete information in an easy-to-read catalog 


—for fast service 





You Can Depend on Belden... Ask Your Belden Jobber 


Belden 


4 | SORE 
om re Or wae 


= 


One Wire Source for 
Everything Electrical & Electronic 


Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


ees “a Zz, Magnet Wire + Lead Wire « Power Supply Cords, 
SL L ) Le Cord Sets and Portable Cord «+ Aircraft Wires 
LA we Electrical Household Cords + Electronic Wires 

' 08A0218 Welding Cable * Automotive Wire and Cable 
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NEW 
‘i ( #4 


Pie 


Low-Cost 
TUBE TESTER 


and 


TRANSISTOR 
CHECKER 


Model 800 


NEW LEAKAGE AND SHORTS TEST—Checks 
leakage between tube elements up to 10 megohms. 


INCLUDES TRANSISTOR AND DIODE CHECK 


HIGH SPEED SERIES-STRING TEST—A new fila- 
ment continuity test is provided to greatly speed 
the testing of series-string tubes. 


METER REVERSE—A push-button control reverses 
the meter for testing special tubes such as the 
117N7 types. 


TUBE SOCKETS—4, 5, 6, 7-pin, octal, loctal, noval 
and 7-pin miniature. Top cap jacks are built into 
the panel and leads are included. 


MICROMHO SCALES—Hickok Mutual Conduct- 
ance circuits test tubes under simulated operating 
conditions and accurately evaluate all popular 
tubes encountered in electronic work. 0-3,000, 
6,000, 15,000 micromhos are directly indicated 
on the meter dial. 


COMPLETE, ACCURATE TEST—A new grid cur- 
rent (gas) test is very sensitive and will indicate 
even the slightest amount of gas. 


BUILTIN ROLL CHART—A time saving tube ref- 
erence chart contains test data for all popular 
tubes in a new, faster-to-use group system. 


The 800 will pay for itself in a 
short time ... and give you $ 50 
many years of accurate, 


dependable service. NET 


Now is the time fo... 
TRADE UP TO A HICKOK 


Ask for a demonstration of the new 800 
from your Authorized Hickok Distributor. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10514 Dupont Ave. © Cleveland 8, Ohio 
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062” or 1/16” spacing is used. 
Spacing, incidentally, will vary with 
board types, being greater between 
solder-coated conductors, and/or at 


| soldering points of bare conductors. 


The dimensions mentioned are 
determined by testing laboratories 
maintained by printed wiring board 
manufacturers and the National Bu- 
reau of Standards. As for current- 
carrying ability, a 1/32” foil width 
is capable of handling 2/2 amperes 
with 100% Spacing di- 
mensions were formulated for mini- 
mum coupling between conductors, 
and for the prevention of intercon- 
ductor leakage and arc-over. These 
standards are discussed here only for 
the purpose of establishing leeways 
in the repair of boards. 


tolerance. 


Troubles 


Poorly-flowed and bad soldering 
joints are the commonest troubles 
found in printed wiring boards. 
Some examples of such defects will 
follow, but before presenting these 
should salute the high- 
grade soldering and lack of soldering 
troubles encountered in late-vintage 
sets using conventional wiring.. One 
of the chief reasons for this high- 
quality soldering stems from the use 
of lightweight soldering irons by set 
manufacturers. T hese lightweight 
irons are capable of forming good 
connections without producing the 
fatigue that causes most poor solder- 
ing. 

Case 1: RCA KCS 96 — The 
trouble was intermittent audio, alive 
as far as the detector side of resistor 
R106 (Fig. 1) but deaa at point X 
on the transformer. 
Flowing solder along conductor 
point X at R106 to point X at the 
transformer effected 
an incomplete cure, but a wire jump- 
er across the same points cured the 
condition completely. 

Case 2: RCA KCS 103 — The 
6T8 tube was not lighting at all 
times. It had previously been re- 
placed, and when the new tube lit 
steadily, it was assumed that the 
original had an intermittently open 


cases, we 


ratio-detector 


ratio detector 


| filament. After several days, the con- 
| dition recurred, so the set was pulled 


into the shop for a wiring check of 
the 6T8 socket. This showed the 
presence of 6.3 volts at both pins 4 
and 5 (Fig. 2), and since pin 5 is 


supposedly grounded, the voltage 


here should have read zero. The 
presence of voltage therefore indi- 
cated that there was a break in the 
conductor from pin 5 to chassis. 
Again, a full cure could be obtained 
only by means of a wire jumper 
across the conductor. 

In neither case could a break in 
the solder flow or the conductor ter- 
minal connections be detected, even 
with the aid of a strong magnifying 
glass. Nor could the trouble be cured 
with the flowing of fresh solder along 
the entire length of the conductors. 
Full cures were obtained only by 
bridging the entire conductor with 
wire. 

Case 3: Hotpoint Chassis Q-line 
—This portable TV was brought in 
by the customer with the complaint 
that two pictures side by side were 
sometimes present. The first thought 
was that the selenium phase detector 
was intermitient, but on reconsider- 
ing, it was decided that a faulty unit 
would cause horizontal tearout at 
some random frequency, ard was 
not likely to result in the condition 
noted. Past experience taught us to 
look for a defect in the pulse-shap- 
ing network (Fig. 3) supplying sam- 
ple pulses to the phase detector, and 
a close examination of this network 
revealed a poor soldering joint from 
C252 to ground. A cure was effected 
by resoldering. 

Case 4: G.E. 14” Portable—The 
back cover (on which the model 
number is printed) was missing, but 
the set had the same tube lineup as 
an M-series model. Accordingly, the 
servicer proceeded on the assump- 
tion that it was an M-line chassis. 

The complaint was fading audio, 
and the fault was isolated to the sec- 
tion between the top of the volume 
control and the take-off point of the 
ratio detector. The M-line schematic 
shows separate components in the 
de-emphasis network in this loca- 
tion, and some time was lost in try- 
ing to find them—with no success. 
Finally, a special printed circuit 
component was noted. Obviously, 
it was being used in place of the 
separate components we couldn't 
find. When the connections of this 
assembly were resoldered, the symp- 
tom disappeared. Considerable trou- 
ble and lost time were caused by 
looking for schematic - indicated 
parts which differed from the parts 
actually used. Troubleshooting was 
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All-American 1957 Award winners met December 10 at Washington, D.C. The Hon. Walter Williams, 
Undersecretary of Commerce—center, front row—was guest speaker at the presentation ceremony 
and banquet. Winners came from nine states. Each winner received a handsome trophy, and a check 


for $500 for community-activity or charity use. In addition, his expenses to Washington were paid 


4 
LA 
if 


1958 ALL-AMERICAN AWARDS AGAIN 
WILL SPOTLIGHT COMMUNITY SERVICE 
BY TV TECHNICIANS! 


In LIFE on Sept. 22, General Electric Company advertised 
to 25,000,000 readers how they can help honor the many 
unselfish activities of TV technicians the nation over. 

Now—with its climax the December, 1958, All-American 
Award presentations—a three months’ General Electric 
advertising and public-relations campaign is underscoring 
the message so forcefully presented in 1957: that the 
technicians who render television service, always are first 
to respond when public need arises. 

Your professional standing—your service volume—will 


benefit from the recognition the 1958 All-American Award 
YOUR TV SERVICE TECHNICIAN 


campaign brings you. Identify yourself closely with this Halping others is his hobby! 
nationwide program! Ask your G-E tube distributor for Pies SS Pen 
display and other material to help make your shop All- 

American headquarters! Distributor Sales, Electronic Compo- 


nents Division, General Electric Company, Owensboro, Ky. 


Progress /s Our Most Important Product . <a 
: GENERAL @® ELECTRIC 


GENERAL @Q ELECTRIC: ————-— 








Now YOU can get 
TUNERS 
repaired, or replaced, 
in a hurry! 

Send them to TARZIAN! 


@ Sarkes Tarzian, Inc., an- 
nounces a new tuner repair serv- 
ice and factory replacement pro- 
gram for Tarzian-manufactured 
tuners. Distributors, dealers and 
servicemen will welcome this di- 
rect factory service program which 
is designed to take delay and con- 
fusion out of the tuner repair busi- 
ness. 

We're set up to offer a 48 hour 
service from the date of receipt to 
shipment to you. 

Cost is reasonable, too. Only 
$7.50 per unit ($15 for UV com- 
binations) and that includes ALL 
replacement parts! Both repaired 

or exchange units if available 
from stock— carry a 90 day war- 
ranty against defective workman- 
ship and part failure. 

Replacements will be offered at 
these current prices* on units not 





repairable: 

VHF 12 position tuner... $17.50 

VHF 13 or 16 position 
Pe ere 19.50 

VHF/UHF combination. 25.00 

RS ee 15.50 


*Subject to change 


When inquiring about tuner service, 
always refer to tuner by part number. 
When inquiring about direct replace- 
ments for tuners other than Sarkes 
Tarzian-manufactured, please indi- 
cate tube complement, shaft length, 
filament voltage, series or shunt 
heater. Use this address for quickest 
service: 


SARKES TARZIAN, Inc. 


Att: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 


TARZIAN Electronic Product and Services 
Include TELEVISION TUNERS .. . SELE- 
NIUM AND SILICON RECTIFIERS .. . 
BROADCAST EQUIPMENT .. . AIR TRIM- 
MERS . . . TV STATIONS WITTV and 
WPTA, and RADIO STATION WTTS. 
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also made more difficult by the 
placement of the printed assembly, 
and by inaccessibility due to one 
side of the board being closely 
spaced to the chassis. 

Other troubles in printed wiring 
boards not attributed to soldering, 
while less frequent, still do occur 
and are no less easily detected and 
repaired. Such conditions as conduc- 
tor blowouts or fusing, conductor 
breaks, poor grounding, intercon- 
ductor leakage, peeling, and conduc- 
tor hot spots have been noted by 
various servicemen. Some troubles 
of this type follow: 


Conductor Fusing or Rupture 


A photo of a ruptured conductor 
is shown in Fig. 4. This condition 
is almost impossible to correct if you 
try to repair the damage, but it be- 
comes a simple matter when you 
merely bridge the defect by install- 
ing a buss conductor on the opposite 
side of the board as shown in Fig. 5. 


Conductor Peeling 


There are two conditions of peel- 
ing whereby a conductor is sepa- 
rated from the board. The first and 
rarest is that caused by improperly 
cured sections of boards, resulting in 
noise when the board is flexed or 
tapped. This trouble has been found 
in printed-type loop antennas used 
with small radios, and in one model 
of a major brand printed-board 
radio. The cure can best be effected 
by spraying the defective section 
with silicone resin sprays available 
for such purposes. 

The second type of peeling, found 
in high-current conductors, is due to 
overheating of the conductor. It oc- 
curs mainly in filament conductors, 
and should be repaired by replacing 
the conductor with a piece of buss 
wire. In case the conductor is a 
printed filament choke, replace it 
with a standard wire-type choke. 


Break in Printed Conductor 


Often, a break in a conductor will 
introduce a fault that permits the 
cause to be easily located. As an 
example, a break in an IF plate sup- 
ply lead would result in a dead IF 
stage which a voltmeter reading 
would readily pinpoint. 

A set this writer will long remem- 
ber is one where the break resulted 
in two conditions that were tough to 
localize and repair. The set, a West- 





Fig. 4. Conductor sometimes will fuse 
or rupture as result of current overload. 


inghouse V-2342 chassis, apparently 
had no AGC action. When a bias 
clamp was placed on the AGC line, 
a good picture, except for consider- 
able horizontal weaving, was pro- 
duced. From this it was assumed 
that the AGC would function prop- 
erly if the fault causing the weave 
were corrected. After much time 
was used up in unsuccessfully check- 
ing the horizontal circuit, attention 
was focused on the keyed AGC 
Stage to see if the trouble could be 
found there. Voltage mecsurements 
indicated that the cathode resistor 
was not returning to ground, and the 
fault was found to be a break in the 
printed conductor. When this defect 
was repaired, a complete cure re- 
sulted. 


Poor Grounding of Board to Chassis 


Virtually all printed wiring boards 
have large conductor areas on each 
edge which connect to the chassis to 
provide a ground. If the screws or 
other fasteners grounding these 
areas are not tight, intermittent op- 
eration will result. Slight flexing of 
the board will reveal such condi- 
tions, and the cure is to tighten the 
fasteners or, better, to solder a bond 
from chassis to conductor. 


Leakage Between Conductors 


A new Emerson had a slight hum 
bar in the picture which increased in 
intensity the longer the set played. 
All regular checking failed to reveal 
any defective part, and the scope in- 
dicated that the hum was originating 





Fig. 5. Easiest way to repair open spot 
is to bridge break with piece of wire. 





For all your hi-fi listening... Py presents these new Stereo 


Director* Systems with challenging performance... in high 
fashion furniture... at prices that set new standards for 


Folehet-Jel-t-0.¢-1amas-410(-1-o 


JENSEN DS-100 DUAL 3-WAY SYSTEM WITH THE NEW 
-_ 
ensen 


STEREO DIRECTOR* 








The DS-100 dual stereo unit, in the popular lowboy, is the 

\ answer to the buyer’s demand for a complete stereo repro- 

\. ducer in one cabinet. This handsomely styled loudspeaker 

} system provides two completely independent 3-way speaker sys- 
tems with 12” Flexair woofers (total of 6 speakers) which can be 
used together for superior spread source monophonic sound, as well 
as stereo. The two Stereo Directors, each having an 8 inch mid- 
channel and compression driver h-f unit, allow flexibility in cabinet 
placement with maximum effectiveness in aiming the sound to the 
favored listening area. Crossover frequencies 600 and 4000 cycles. 
32”-H., 52” W., 18%4” D. Available in Walnut, Tawny Ash and 


Mahogany Net Price........369.50 


= 
ts HOW THE NEW JENSEN STEREO DIRECTOR WORKS... 


ae 9 

SS 4 Jensen STEREO DIRECTOR lets 
A pair of these Director assemblies are used in the DS-100 Dual : ‘ ’ : you place the speakers wher- 
3-way System (illustrated abeve), a single assembly in the $$ -100, j P ' . ever decor dictates, square to 
mounted inside on the shelf above the Fiexair woofer enclosure. , on “sty the wall for best appearance. 
Chassis easily rotated without moving cabinet, has an 8” m-f unit, ; You send the sound to you, in- 
compression-driver tweeter, network and control. Alifrequencics =|: ‘a_iieel | ai stantly adjust for best stereo lis- 
above 600 cycies ore reproduced by the Stereo Director assem- tening without moving cabinet. 
bly. Complete system is aiso available in kit form. 





ABOUT JENSEN'S NEW FLEXAIR WOOFER 

The new Jensen Flexair Woofers a ‘ to extend t response down to very low frequencies 

They hiv 1 ! ped s 1K t the v bottom of the audio range 16 to. 20 cycles 

They hav Nn €Xx¢ il ce rf ty and are caf of a total n nt of 1”. In even a rela 

tively Small i ul he closure they deliver their extreme low-frequency rmance with a new 
in dist 


JENSEN SS-100 3-WAY SYSTEM Jensen 
WITH THE NEW STEREO DIRECTOR 


Equivalent in performance to one section of the DS-100 
Dual Stereo system, this elegant model includes Stereo 
Director Chassis and 12” Flexair woofer in the Jensen 
Bass-Superflex enclosure for smooth coverage of the 
range from 20 to 15,000 cycles. Adequately driven to 


normal room levels with a 10 watt amplifier. Two SS-100's 
are ideal for stereo in the difficult-to-arrange living room, 
assuring perfect sound in the favored listening area. 32” 
H., 21” W., 1814” D. Available in Walnut, Tawny Ash 
and Mahogany, Net Price........179.95 





\ 
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+.» BUILDING YOUR OWN STEREO SYSTEM? 


Use these new kits for superb sound... finest stereo performance. 
KT-33 BASIC 3-WAY SYSTEM KIT 
DC-3 STEREO DIRECTOR CHASSIS Includes Flexair 12-inch woofer, 
Mounts m-f and h-f units of KT-33 to make special 8 inch ” unit, ee 
. ‘ compression h-f unit. Complete with control, 
Stereo Director assembly as used in SS-100 crossover network, wiring cable, and full 
reproducers. Includes panel, base, assembly instructions, Impedance 16 ohms; 
hardware, and complete instructions, power rating 30 watts. 


= nseen 
Bulletin JH-1 MANUFACTURING COMPANY 


6601 S. Laramie Ave., Chicago 38, Illinois 


ac In Canada: J. R. Longstaffe Co., Ltd., Toronto 
*Trademark, Patents pending. Division of The Muter Company In Mexico: Radios Y Television, $.A., Mexico D.F. 
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Printed Fil. Choke 





Printed |.F. Transt. 


Fig. 6. Inductors such as IF transform- 
ers may be printed directly on board. 








in the video detector. Close exami- 
nation of the printed conductors at 
this point turned up what looked 
like excessive flux on one of the fila- 
ment conductors of the 5AMS8. 
Cleaning the area with carbon tet 
and alcohol improved set operation 
to a point where the trouble would 
not occur until the set had been in 
operation several hours. Feeling 
sure that this filament conductor was 


SUITS NEED PRESSING— responsible for all the trouble, the 
MERIT DEFLECTION YOKES | serviceman carefully removed it 


from the board with a razor blade 


D Oo N Oo T | and soldered in its place a piece of 


plastic-covered wire, resulting in ; 








| complete cure. 
Merit deflection yokes are cosine wound TO FORM, We can be thankful that this type 
not pressed. Pressing can lead to distortion and of trouble is not too prevalent, as it 
is extremely difficult to find. As 
boards age in use, however, we feel 
that the condition may appear more 
often in the future. 


poor focusing. Pressing after winding frequently 
causes breakdown. 


MERIT COILS AND TRANSFORMERS HAVE ; 
‘BUILT-IN’ ADVANTAGES. mannan 


Components used in printing wi! 
ing boards are electrically similar t 
those used with conventional wiring. 
the difference being strictly mechan- 


Each Merit yoke is ical. Simple components having only 
two connections will have the leads 
100% LIVE TESTED extending in a radial rather than an 


axial direction. In more complex 
multiple-lead units, all leads extend 
toward one lateral plane. This de- 
sign has been incorporated in capac- 
itors of all types, resistors, tube 


COMPARE IT WITH sockets, inductors (transformers and 
peaking coils), and controls. The 

\ VA Be i=s TL f I ' only radical difference has to do with 
inductors such as used by RCA. An 

example is shown in Fig. 6, where 
windings are printed right on the 
board. In these sets, the filament 
chokes are also printed formations 
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a radical departure from the usual 
filament choke. 

One limitation in adapting com- 
ponents to printed boards is the 
weight of the unit. Parts such as 
iron-core transformers and all but 
the lightest electrolytics are con- 
sidered by most design engineers as 
too heavy for direct mounting. 
Where such units have been so 
mounted, board breakage has re- 
sulted from in-transit shocks. 

While combinations such as Pre- 
Assembled Components, Packaged 
Electronic Circuits and Encapsulat- 
ed RC Networks (as they are trade- 
named) predate printed wiring, their 
increased usage is directly attribut- 
able to the way they adapt into 
printed wiring assemblies. One com- 
bination of components which can 
be considered a new product or by- 
product of printed wiring is the 
stacked module. This unit, consist- 
ing of tube socket and component 
plates all stacked like a Dagwood 
sandwich into one small assembly, is 
readily adaptable to printed boards; 
however, its usage at this time is 
relatively small. 

Weight limitation of single com- 
ponents, as previously noted, is not 
a serious factor where packagec 
combinations are concerned. Such 
units have other limitations, how- 
ever, one being their power-handling 
ability. Wattage ratings are usually 
2 watt or less, and resistance val- 
ues range from 100 ohms to 10 
megohms. 

Tolerances of capacitors are gen- 
erally -10% to 4.100% of rated ca- 
pacity, values range from about 10 
mmf to .02 mfd, and working volt- 
ages are practically always 500 
volts. This is an improvement over 
the 200- and 400-volt units used by 
some set manufacturers in conven- 
tional sets. 


Printed Wiring Component 
Troubles 


Philco 7H20 Chassis with no sync 
— The easiest troubleshooting pro- 
cedure in a case of this type is scope 
tracing, and through this method it 
was found that there was no signal 
at the grid of the first sync stage, a 
6AWS8 triode. The sync is applied 
to this point through a res/cap com- 
ponent, or NIN. The connections to 
this unit were resoldered without re- 
sult. The unit was mounted flush to 


Antenna \its...they’ve 


doubled my installation business!” 


Using Clear Beam Antenna Kits makes sense right from the start! 
Attractive packaging and do-it-yourself label creates customer 
interest in a new or replacement antenna — makes it a cinch to 
sell complete installations on regular service calls. 


Servicemen installing Clear Beam 
Antenna Kits have eliminated “loose 
stock” inventory problems and are 
now able to price installation jobs 
accurately and profitably due to 
fixed material costs! 

Start doubling your installation 
business with Clear Beam Antenna 
Kits now. Display them in your shop — 
show them from your service truck — 
let Clear Beam’s self-selling antenna 
kits clinch extra installation sales 
for you! 


CLEAR ANTENNA Corp., 


BEAM 


CANOGA PARK, CALIF. 





Kits for Conicals, Arrows, Yagis, Dipoles, UHF, VHF complete with mast, lead-in and all necessary hardware ready to install | 
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he real news when the best gets 
better .. . and that’s just what has 
happened to Mallory Gold Label 
Vibrators. The exclusive buttonless 
contact design that enabled these 
vibrators to set the replacement 
service standard for long life, quiet 
operation and constant output has 
now been improved. 


A unique dual-leaf construction pro- 
vides two contact areas on the same 
arm ... assuring positive starting 
even if a tiny fleck of dust should 
lodge on one of the contact areas. 
This feature makes Mallory Gold 
Labels more than ever the surest- 
starting vibrators made. 


Your Mallory distributor has new 
Gold Label Vibrators in stock now. 
Order from him today. 


INDIANAPOLIS 6 








hn med 











(A) Fractured original unit. 
(B) Replacement with crimped leads. 


Fig. 7. Module in Philco Chassis 7H20. 


the board, so it was impossible to 
reach connection No. 2 on the com- 
ponent side of the board with the 
scope probe. This side faces the 
chassis panel and is spaced about 
%” from it. With a tube removed, 
the soldering iron could be applied 
to the NIN connections; but with 


_ the tube inserted as necessary for 
| receiver operation, the same connec- 


tions were inaccessible for scope 
probing. Finally, the N1N was care- 
fully unsoldered and removed, and 
it was found that the unit was 
cracked at Lead No. 3. The new 
NIN unit obtained as a replacement 
had crimps in the two end leads, 
thus automatically spacing it away 
from the board. (See Fig. 7.) 
General Electric MM Line — 
Since horizontal freouency could not 
be synchronized with either the hold 
control or the stabilizing coil, and a 
scope revealed adequate sync and 
sampling pulses entering the detec- 
tor, it was decided that the phase 
detector was bad. A replacement 
cured the trouble. When the unit 
was replaced, the spacing was in- 
creased from ¥e” to 4” for the dual 
purpose of decreasing tension on 
leads, and leaving room to hold 
leads with pliers when soldering in 
order to keep heat from the unit. 
Emerson vertical chassis with no 
filament lighting — A check quickly 
showed discontinuity across the 
6CG7 horizontal oscillator. A new 
tube did not correct the condition. 
Trouble had to be (and was) in the 
tube socket, which mounts about 
Y%” above the printed wiring board, 
and is of wafer-type construction. It 
was replaced with a molded unit 
which readily soldered to the con- 
tacts of the old socket when the top 
wafer was removed. Turning the set 
on, the serviceman happily noted 
that the tubes all lit up; but alas!— 
the only presentation on the picture 
was a thin horizontal line. Trouble 
was traced to another wafer socket 
on the same board. This socket, 


_ which housed the vertical oscillator, 
| was also replaced. 





We do not know why these sock- i ee Io eagle OF Ai nhigg We fe 
ets had broken contacts, but a good ce: | a ae Tae rs ec Dias ee 
guess is that the set owner had taken ait: cate i ae a ee ste 
the tubes out for testing. From all i Pee ee 

appearances, this type of socket is 


not designed for removal or inser- rs ; > Leading Choice 


tion by inexpert persons, and it 
would be worthwhile for even the a for Performance and Profit sateen 
technician to exercise extreme care. 

Resistance changes — These have oe 


been noted in many sets using “a ~ . MALLORY 


and %2-watt units, when said resis- 


tors are not spaced away from the 6 RY BATTERIES 
board. The best replacement would MERCU, & 
naturally be of higher wattage, say r¢ 
a l-watt unit, and it should be * 
spaced from %4” to %2”away from 

the board. The frequent recurrence 

of this fault indicates that these units 

suffer damage in the dip-soldering 

operation. Obviously, the heating of 

both ends of the resistor at the same 

time sets up a stress which leads to 

resistance value shift after the set 

has had several months of customer 

usage. 

Examples of this condition are the 
6.8 megohm resistor in the vertical 
hold network of RCA Chassis KCS 
96, and the 1.5 megohm resistor in 
the vertical oscillator plate circuit of 
Philco Chassis 8L41. 

Component breakdowns which ; ee ; Powerful, miniature mer- 
have been noted are of the types ‘ mg i; cury batteries, pioneered 
peculiar to printed wiring applica- ‘ <— \ by Mallory, have rocketed 
tions. Ordinary breakdowns similar a es into popularity with tran- 
to those occurring in conventionally- sistor radios. Your customers 
wired sets have been ignored. The free performance. You'll like 
quality of the components is neither | the high profit per sale they 
better nor worse than that of units | give you. And you can 
used in conventional wiring, but the i stock Mallory Mercury Batteries without 
practice of mounting components | ; worry about deterioration, because they 
such as res/cap units, resistors, and stay at full strength for months on 
selenium diodes with too little spac- | | the shelf. 
ing between component and board Re Where zinc-carbon batteries are required 
seems to contribute greatly to their . poe ... for powering vacuum-tube portables 


hans ’ . ‘ transistor types... you can depend on 
sus ibility to breakdown. ae or : : 
oe y A a Mallory for quality and economy. Make 


sure you have a complete stock of both 

= mercury and zinc-carbon types—order the 

ed FANTASTIC FICTION? ab Mallory “twin-line’’ from your distribu- 
= a ae a tor today. 


will like their long, fade- 








© Capacitors * Vibrators * Resistors * Controls ¢ Switches « Filters 
© Rectifiers © Power Supplies * Mercury and Zinc-Carbon Batteries 


MaLiorY 








~“P. R. MALLORY & CO. Inc INDIANAPOLIS 6, INDIANA 
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Add ‘em After 


The piece of test equipment 
shown in Fig. | is the RCA Model 
WR-70A Marker-Adder. This in- 
strument is used in conjunction with 
an oscilloscope and alignment gener- 
ators, and permits marker signals to 
be added after the sweep signal has 
passed through the tuned stages of 
the receiver. This arrangement elimi- 


nates distortion of the response 


curve by the marker, and provides 
a clean, easily-identified frequency- 
curve marker 


Specifications and features are 


Power Requirements 10S to 125 


volts, 50/60 cps, power consumption 
25 watts 

Frequency Response adequate from 
IF up through VHF, 50 ke to 50 mc 
for IF/VF input and 50 me to 250 me 
for RF input 
RF Sweep 


nector 


special Sample In con- 
i 


provided, input impedance 100 


ohms input voltage .005 


minimum 


volts rms 


| 


tive reports from the lab 


———T— — —“ 


4. IF-Video 
output 


Sweep—separate input and 
provided, imped- 
ance 100 ohms each; minimum input 
voltage .1 volt rms, output variable 
with maximum attenuation of 60 db. 
separate Demod 
connector provided; input 
impedance .5 megohns; maximum in- 
put voltage 8 volts p-p. 
Marker Input 
provided 
minimum 
separate 
panel 
Output to 
amplitude 


connectors 


Receiver Response 
Signal In 


separate connector 
input impedance 100 ohms; 
input voltage .1 volt rms; 
amplitude control on front 


Oscilloscope — marker 
and polarity and 
amplitude continuously variable; 
maximum sweep output 10 volts 
p-P; maximum marker output 2.5 volts 
rms; four different marker 
available. 
Other Features 
X 6%” 


coaxial 


trace 


shapes 


10%" 
four 
Am- 


size 742” X 
weight 8 Ibs. net; 
cables supplied with 

phenol-type connectors 

In the course of using the Model 
WR-70A for experimental 
alignment work, I noticed two 
unique features in particular. The 


some 


Fig. 1. RCA’s Model WR-70A Marker-Adder injects markers between set and scope. 
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first was the special mixing and con- 
trolling system used for IF-video 
sweep signals. A built-in attenuator 
circuit and separate input and out- 
put jacks are employed for these 
frequencies. A zero to 15 db vernier 
control is located on the front panel 
and works in conjunction with three 
switches which provide an additional 
attenuation of 15 db each. 

The other feature is a special 
marker-shape selector which pro- 
vides a choice of four distinctly dif- 
ferent marker shapes for use on 
various alignment-curve patterns. 
They include a positive peak, nega- 
tive peak, wide-band positive-nega- 
tive peak, and narrow-band positive- 
negative peak. In general, the instru- 
ment puts out markers of high am- 
plitude and narrow width. 

To give you an idea of how I 
made use of this marker adder, re- 
fer to the equipment hookup dia- 
gram in Fig. 2. First, a clamping 
voltage from a separate bias supply 
was applied to the receiver's AGC 





Scope Synchronizing Sig. 





























DC Clamping Voltage 


Fig. 2. In setup for IF alignment, the 
adder receives and delivers all signals 


line. Then a cable from the RF out- 
put of the marker generator was 
connected to the Marker In jack of 
the WR-70A. Next, a cable from the 
IF output of the sweep generator 
was connected to the IF/VF Sweep 
In jack on the adder and a 60-cycle 
drive signal from the generator was 
applied to the horizontal input ter- 
minals of the scope for sweep syn- 
chronization. After running a cable 
from the /F/VF Out jack on the 
WR-70A to the signal injection 
point of the receiver, I connected the 
pickup cable from the Demod Signal 
In post across the load resistor of 
the video detector stage in the set. 
The last cable was connected be- 
tween the Scope Vert output of the 
marker adder and the vertical input 
terminals of the oscilloscope. With 
the setup complete, I made a few 
adjustments and obtained a clear 
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a VOM ssaplus aVTV MM when you need it. 


DOUBLE USE...HALF THE PRICE 
TRIPLETT MODEL G31-—In one year accepted as the 


standard COMBINATION VOM-VTVM 





—_—_—— 


200 120 
Zz5y 1200 2 0 son 


60% 
. & 


’ 420 30 


an 


By using the Volt-Ohm-Mil-Ammeter for all general testing 
(90% of your testing) and the Vacuum Tube Voltmeter only 
when you need it, you have the advantage of a VTVM with 
extremely long battery life. Batteries are used only about 
one-tenth as much as in the ordinary battery-operated VT VM. 
Features: Ohms, 0-1500-15,000 (6.8-68 center scale. First 
division is 0.1 ohm.) 


Battery operated 








Just flip the switch. 


Standard sensitivities 
as used in servicing 
manuals. 


34 ranges—with the 
famous Triplett single 
knob control. 


Extra long scales 
—unobstructed visibility. 


$64.50 


ohms center scale.) 


Megohms: 


Galvanometer center mark “ 


0-1.5-150 (6.800-680.000 
0+” for discriminator align- 
ment. 
RF Probe permits measurements up to 250 MC. $7.00 net 
extra. 
Featured by leading electronic parts distributors every- 


Ww here. 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY « 52 years of experience - BLUFFTON, OHIO 


Triplett design and development facilities are available for your special requirements for meters and test equipment. 
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now PHOTOFACT makes 
“duck soup” of tough 
Printed Board Servicing 











CIRCUITRACE* 


exclusive new SAMS feature eliminates 
costly hunting for test points... no 
more maze to trace...no need to 
flip-flop board . .. makes printed board 
servicing fast and easy! 


here’s how CircuiTrace works: 


All test points are clearly shown 
on the schematic and each is 
plainly coded... 


2N229 
2ND DRIVER 


The test points are similarly coded 
on the printed board photo so 
you instantly know where to ap- 
ply the test! 








Send for 
PHOTOFACT Folder 
showing the 
CircwiTrace system 


Now, more than ever, you need PHOTOFACT! 
it's the best way to keep up with servicing 
trends, to maintain your leadership, to build 
your earning power. Be a regular monthly 
subscriber to PHOTOFACT. Sign up with your 
Distributor. 


subscribe to PHOTOFACT today! 


aaa Sl 


OWARD W.SAMS & CO., INC. 
{ 2201 E. 46th St., indianapolis 6, Ind. | 





. [_] Send FREE Folder showing CircuiTrace 4 
(] | am interested in subscribing to PHOTOFACT 4 

- My Distributor is. ____ 

yrtune — - . 

I Address . 

B city - 
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Fig. 3. Typical arrangement for RF 
sweep alignment with Model WR-70A. 


response pattern free of marker dis- 
tortion. Further, I could adjust both 
pattern and marker amplitude with- 
out changing curve shape. 

The setup for RF alignment using 
the RCA marker adder is similar 
to that used for IF; however, the 
output signal from the sweep gener- 
ator is fed directly to the receiver 
and a special sample sweep applied 
to the WR-70A (see Fig. 3). 

The instrument was primarily de- 
signed for use with later models of 
the RCA WR-50C and modified 
WR-59 series sweep generators 
which are provided with a separate 
sample-voltage output terminal. The 
RF sweep is taken out of the sweep 
generator ahead of its output attenu- 
ator circuits to insure a constant 
signal level to the adder. 


Battery Substitute 


The instrument shown in opera- 
tion in Fig. 4 is the Model PS-2 
Battery Eliminator produced by 
Seco Mfg. Co. of Minneapolis, 
Minn. Especially designed for pow- 
ering transistorized equipment, the 
unit has a continuously variable DC 
output of from 0 to 15 volts. 

Specifications and features are: 

1. Power Requirements — 110 to 125 
volts, 50/60 cps AC only, output iso- 
lated from power line. 

2. DC Output — variable filtered volt- 
age from 0 to 15 volts; internal im- 


Fig. 4. Seco Battery Eliminator powers 
pocket-sized transistorized equipment. 


pedance less than 2 ohms; 40” out- 
put leads attached; external volt- 
meter jacks provided on front panel. 
. Current Rating — maximum output 
drain 100 ma; voltage control cali- 
brated at 15 ma. 
. Size and Weight — 4%” X 5” X 1%”, 

1% Ibs. shipping weight. 

I found the Model PS-2 easy to 
use, having two clip leads already 
attached, and a handy voltage out- 
put control. In addition to a slide- 
type on-off switch, the instrument 
also features positive and negative 
voltmeter jacks on its front panel. 
These plug-in jacks make it easy to 
accurately monitor the output volt- 
age. Although it’s always a good 
idea to measure the voltage applied 
to equipment, I noted that the in- 
strument’s calibrated control was 
reasonably accurate for loads up to 
20 ma. Incidentally, when power- 
ing a few pocket-size transistor 
radios, I found that I could also op- 
erate 22'2-volt units with the output 
control set at maximum. The output 
voltage is, of course, slightly lower 
than the full battery rating, but high 
enough for average testing purposes. 

A schematic diagram of the sup- 
ply is shown in Fig. 5. Note that a 
transformer isolates the output cir- 
cuit from the line and that a .005 
bypass capacitor is employed to les- 
sen the possibility of hum modula- 
tion in the output. Half-wave recti- 
fication is accomplished by use of a 


Voltage 
Test Jacks 





ne 
t 
-005 
1N1551 

















if 
Output 
| _ 





Fig. 5. Schematic of Seco Model PS-2 featuring silicon diode for rectification. 





Customers Impatient? 
It’s full speed ahead 


Fig. 6. Waveform of 60-cps hum volt- 
age present in output of Model PS-2. 


Type IN1551 silicon diode and an 
input filter capacitance of 100 mfd 
(two sections of a three-section elec- 
trolytic). The three 12-ohm resis- 
tors are %-watt units, while the out- Cen 
put control is a 2-watt wire-wound ® 
pot. A capacitor of high value is em- . 
ployed as an output filter, thus pro- Hi-K * 
viding a low-impedance source for z a ap 
any load. a" re 

To give you an idea of ripple volt- eramic 
age present in the output of the 
Model PS-2, I measured the peak- Capacitor 
to-peak value using a scope with a 
built-in voltage calibrator. Powering Kits 
a typical 6-volt transistor radio 
which drew approximately 10 ma, I 
obtained the waveform pictured in 
Fig. 6 and found its total amplitude 
to be only about .4 volts. 


Latest VOM 


Something new in volt-ohm- mil- 
liammeters has been recently intro- 
duced by Triplett Electrical Instru- 
ment Co., Bluffton, Ohio. Shown in 
use in Fig. 7, this new portable in- No delays! It’s always smooth sailing when you use Centralab 
a ; ceramic capacitor kits. No extra trips to your distributor, no wasted 
strument is designated the Model time. The units you need are on hand when you need them. 
630-PL, and will measure voltage, 


. , To keep you on an even keel, these heavy gauge steel kits contain 
current, and resistance in ranges balanced inventories of the most frequently used values. Individual 
values are prominently and clearly labeled, so you can locate the 
Hi-Kap you need, instantly. The new rigid plastic package perma- 
nently separates and protects the units—yet is easily opened to 
remove a single capacitor. 


So don’t be left at sea. Ask your distributor about these four time- 
saving kits—and while you’re at it, be sure to get your free copy of 
Catalog 30, listing the full line of Centralab capacitors and other 
quality components. 

FREE: $4.75 cabinet (4"x7"x11") with each kit. 

D6K-200 Kit—200 Tubular Ceramic BC Hi-Kaps (27 values 
DDK-200 Kit—200 Standard Ceramic Disc Hi-Kaps (31 values 
TCK-80 Kit— 80 TC (Temp. Compensating) Hi-Kaps (40 values) 
HVK-150 Kit—150 High Voltage Disc Hi-Kaps (19 values 
Centralab products are listed in COUNTERFACTS, PHOTOFACTS, and 
THE RADIO-ELECTRONIC MASTER. 


VISION OF GLOBE-UNION, INC 
ni Le Df 42K E KEEFE AVE. © MILWAUKEE 1, WIS 
In Canada: 804 Mt. Pleasant Rd. « Toronto, Ontario 


*Trademark 


SWITCHES + PACKAGED will CIRCUITS + CERAMIC CAPACITORS 
Fig. 7. Triplett’s new 630-PL featuresa | CONTROLS + ENGINEERED CERAMICS + SEMI-CONDUCTOR PRODUCTS 


polarity switch and wide-angle face. 
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Convert ANY Phonograph to 


STEREO 


with FANON 
LOW-COST Conversion Kits 


@ Adapts Phono for both Stereo or Monaural. 
@ improves Sound Quality of Monaural Records. 
@ Second amplifier-speaker system adds depth. 


With the big boom in stereo records and stereo phonographs, you can bring any 
hi ti record player up to date to play both monaural and the new stereo records. 
‘Simple to install, the new Fanon Kits offer you top fidelity for the most economical 
changeover today. Speaker-amalifier unit alone can be used with tape recorders, 
tuners, etc. You: customers get more for their dollars with Fanon. 


FANON STK-4 


able t 


ONLY $399 ts 


peaker-ame 


Mode 


Prat 
ack and 


uded in 


ONLY $495 List 


peaker-amplifier-cable unit 
Mode! ST-5) $41.95 List 


FANON STK-10 


Beautifully finished, hand-rubbed 
mahogany, wainut or bionde cabinet 
omplete with same quality h n 
ents as in STK-5 above. Kit in 

high fidelity eramic turnover stere 
artridge, accessories, phono jack and 
15 ft. extension cable. ideal for n 
verting consoles 


D ONLY $5995 List 


Speaker-amplifier-cable unit 
Model ST-10) $51.95 List 


ne of Stere 


Phonographs toc 


FANO ELECTRIC CoO., INC. 
Dept. E10, 98 Berriman St. Brooklyn 8, N.Y 


anada: Active Radio & TV Dist., 58 


Spadina Ave., Toronts 
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we 


ll suited for radio and TV serv- 


icing. 


the lab by making 


Specifications and features are 


DC Voltmeter 2.5 to 5,000 volts 
in 6 ranges; sensitivity 20,000 ohms 
within 3 of full- 
scale deflection on all ranges up to 
1,000 volts, § on 5,000-volt range; 
polarity 
panel 

AC Voltmeter 
in 6 ranges; 


volt; accuracy 


-reversal switch on _ front 
3 to 5,000 volts rms 
sensitivity 5,000 ohms 

within 4% of  full- 
scale deflection on all 


volt; accuracy 
ranges up to 
1,000 volts, 5% on 5,000 volt range; 
usable frequency 
cps to 500 ke 
DC Ammeter 100 u 
250 mv in 5 ranges: front panel switch 
provided for polarity reversal 
Ohmmeter 1000 ohms to 100 
megohms in 4 ranges, 


response from 10 


ato 10 amps at 


center scale 
4.4; accuracy 3% of scale length: 
zero-ohms adjust provided on front 
panel: operates on 1.5- and 
batteries supplied with instrument 
AF Output 
to AC voltage selected; special output 
jack provided with DC-blocking ca- 
pacitor; sensitivity 5.000 ohms/volt 
db readings from -20 to +75 ob 
tainable; direct scale reading from 
-20 to +11 db, zero db 
watt on 600-ohm line 


30-volt 


5 ranges correspondins 


aot milli 


When examining this instrument 
various tests and 


measurements, | was intrigued by 


several interesting features. For ex- 
ample, 


SW 


for 


there is a polarity-reversing 
itch mounted on the front panel 
all DC voltage and current meas- 


urements. Like other Triplett meters, 


it 


tor 


ot 


tions for a VOM 


lo 


also features a single-range selec- 
knob which lessens the chance 
wrong settings. 

Since the most common applica- 

are fairly obvious 


most of us, you may be interested 











— 


Fig. 8. Simple setup for checking ca- 
pacity with Triplett Model 630-PL VOM 





Gives 
more reliable 
soldering ! 


Fig. 9. With an accessory probe, Model 
630-PL can be adapted to read KV. 


in knowing how I used the instru- 
ment for a somewhat more special- 
ized job — checking capacitors for 
their approximate value. Using the 
630-PL as indicated in Fig. 8, I 
connected one end of a .5-mfd ca- 
pacitor of known accurate value to 
one lead of an unknown unit. I 
then applied power line voltage 
across the two open ends and 
switched the meter to the proper 
voltage range. Since the unknown 
unit might be shorted, I started with 
the meter on a high range (250 
volts). The instruction manual con- 
tains a chart of the AC-voltage 
readings expected for various ca- 
pacitor values from .002 to .01 mfd. 

As it turned out, I was measuring 
a paper-tubular unit having a 
marked value of .002 mfd for which 
1 obtained a reading of .5 volts AC. 
I noted that this reading was very 
close to the .45 value given in the 
chart and that the next highest read- 


=— listed was .83 volts for a capacity A revolutionary new soldering tool from Weller—long-time leader in the 
of .004 mfd. soldering field. Automatically maintains correct soldering temperature—and 
I also found the Model 630-PL it’s all self-contained. Sensing device is in the tip. Unmatched for reliable TV 
useful for measuring the kilovolt po- radio, printed circuit and — ——— sree. 3 — eo — 
Baers ‘a PLS ; your service requirements from controlled lower temperature to heavy elec- 
tentials applied to a picture-tube trical soldering. Priced from $8.00 list, up. 
anode. By employing an accessory 


‘ MA —T Load 
high-voltage probe, you can check SOLDERING IRON PERFORMANCE emperature vs 








voltages up to 50,000 volts DC. In 
operating the instrument for this ap- mS te cides a | hearst te he — 
plication (see Fig. 9), I set the Sissieal tineeeaeallal lias ian 
range selector on the 2.5-volt DC | likable * Delicate balance— 
position and attached the special cool handle. 

DC probe to the V-ohm-A_ jack. Efficient 

With the common meter lead clipped Remco ee ae 
to chassis ground and one hand in — 
my pocket, I carefully placed the +s 
probe tip on the high-voltage con- - 
nector of the CRT. Since I was us- r : a © Reaches full heat quickly. 
ing a 0 to 25 KV probe, 2 - 
iui voltage ph the Mamet ng Order From Your Distributor or Write for Bulletin 
scale and multiplied by 100. In this 


particular example, I obtained a WELLER jhiags ite CORP. nade nana on 
;, a A , PA. 


reading of 14.5 K\ 


© Saves current when idling — 
tips last longer. 
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a point by point check of troubles and symptoms 


Ihe horizontal multivibrator is a 
relatively simple circuit consisting of 
a dual triode tube and 12 to 15 
component parts. [ts purpose is to 
develop a 15,750-cps sawtooth sig- 
nal of sufficient amplitude to drive 
the horizontal output stage, which 
means, of course, that its operation 
is necessary for the production of 
high voltage and horizontal sweep. 

Before going into a component- 
by-component analysis of this cir- 
cuit, let’s take a moment to review its 
operation. In the typical circuit (Fig. 
1), we find that the multivibrator is 
essentially a resistance- 
coupled amplifier with feedback (via 
a common cathode resistor) to make 
it oscillate, and a stabilizing network 
(L15 and C76) which tends to keep 
it oscillating near the desired fre- 
quency. In this type of circuit, tube 
section A conducts during the trace 
period and is therefore “on” for a 
longer time than section B. The 
complete oscillation or “flip-flop” 


two-stage 


cycle may be explained as follows: 
The instant that power is applied, 
assume that section A begins to con- 
duct, developing a bias voltage 
across R84 and supplying a nega- 
tive pulse via C77 to hold section B 
in cutoff. At the same time, C78 
charges through R87 and R88. As 
C77 discharges (due to the sudden 
drop in plate voltage of section A), 
the bias voltage it develops across 
the section B grid load will decrease 
to a point where section B will con- 
duct. This provides a low-impedance 
path to ground through which C78 
discharges. Also, the bias voltage 
across R84 will increase, and sec- 
tion A will be cut off. This in turn 
causes the voltage at the plate of sec- 
tion A to rise suddenly, pulsing sec- 
tion B heavily enough to draw grid 
current and charge C77 to a high 
potential. When its charging current 
ceases to flow, the negative poten- 
tial on the grid side drives section B 
into cutoff. The charge accumulated 











iIBRAT 


by Calvin C. Young, Jr. 


on C77 bieeds off through R86 and 
R2, and the grid bias on section B 
decreases until the stage again be- 
gins to conduct. Cutoff time for sec- 
uon B, then, depends principally on 
the discharge time of C77, whereas 
its conduction period is controlled 
by the charge time of this capacitor 
through the cathode-grid circuit of 
the same stage. Also, current 
through section A pulses the LC 
network of LIS and C76, causing 
it to “ring” or oscillate at its reso- 
nant frequency. Because LI5 has 
been adjusted to resonate with C76 
at slightly less than 15,750 cps, a 
sine wave is developed at that fre- 
quency and this signal, when added 
to the pulse at the grid of section 
B, makes oscillator operation more 
stable. 


Circuit Waveform Analysis 


Waveforms WI through W6 in 
Fig. | are indicative of normal oper- 








Fig. 1. Schematic of typical horizontal multivibrator circuit and key woveforms. 
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Fig. 2. Analysis of cathode waveform 
showing conduction of tube sections. 


ation and are representative of most 

horizontal multivibrator circuits. As 

you will note, no waveform is given 

for the input grid (pin 4), the rea- 

son being that a DC control voltage 

(the product of a comparison be- 

tween incoming horizontal sync 

pulses and feedback from the hori- 

zontal output stage) is applied to “a 
this grid to keep the oscillator BRILLIANT ea 
synchronized. Troubles due to a lack 

of AFC filtering or to AFC failure 

are not covered herein, since this 1s 

actually not a part of the oscillator 

circuit. 

Waveforms W1 and W4 are the 
result of tube conduction through 
unbypassed resistors R84 and R83. 
The positive-going spikes are repre- 
sentative of section B current, while 
the space between spikes is repre- 
sentative of current through section 
A (see Fig. 2). W2 is the result of 
combining the pulse conduction of 
tube section B with the sine wave 
produced by LIS and C76. W3 is 
this combined signal after it has 
been coupled through C77; note 











Now in Complete, Easy-To-Install Kit! 


Now the world’s first fully amplified home system ] 
comes in a lightweight kit that’s a handsome Ne Trimming of Wire VE 
selling tool with everything you need to bring Necessary... Ne { 4/ 





} 


hi fidelity TV and FM reception to every room enone ch harm 
of a home! 


- eh 
Each kit contains a broadband VHF (TV & FM) AS 
amplifier, sufficient 300 ohm Twin-Lead, and 5 ’ q 

outlets for surface or flush mounting, creating a 


complete system for any new or existing home. 














HOME SYSTEM COMPONENTS AVAILABLE SEPARATELY. FOR COMPLETE DETAILS 
SEE YOUR JERROLD DISTRIBUTOR OR 
WRITE DEPT. PD-85 


th ELECTRONICS CORPORATION 
The Jerrold Building, Philadelphia 32, Pa. 


Jerrold Electronics Corp., Ltd., Toronto, Canada 
Fig. 3. Too high oscillator frequency | Export Representatives, CBS International, New York 22, N.Y. 
causes this ‘“‘Christmas-tree”’ distortion. LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 
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e ALL NEW 
SENCORE ; 


Align OPA 5 


TV 
BIAS SUPPLY 
va 


and COLOR 


Just Dial any DC Voltage from 0 to 18 volts 
positive or negative—For AGC trouble shoot- 
ing and alignment—Do away with messy 
bias batteries 


Completely isolated. Recommended by TV 
manufacturers. Wire wound control for cali- 
bration accuracy. For AGC trouble shooting, 
connect to AGC buss and vary voltage from 
0 to 18 volts negative. If picture stabilizes 
at any voltage, AGC is defective. Complete 


with fest leads. wopEeL BEI 
es 
go $785 | reruns 
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Checker 
i INSTRUMENTS CORP. I: Handy **36"" 
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FINEST TESTER-MERCHANDISER 
EVER DEVELOPED 


Vis-u-all 
self service 
TUBE 
TESTER 


Mode! V Ii 


Counter mode! 


also available 


tube sockets for 
simple operation, yet tests over 600 
types of radio-TV tubes 
minimum floor space, only 15” x 15” 


Features only six 


Occupies 


Most obsolescence-proof, has master 
switch dial control to accommodate 
tubes. Attractively designed 
built. Big tube storage 
And it’s only $199.95! 


new 
ruggedly 
capacity 


See your distributor or write for full details 


VIS-U-ALL prod 
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TABLE I—QUICK CHECK CHART OF COMMON FAILURES 








COMPONENT 
FAILED 


C77 leaky 


C77 short 


C76 open 


C79 leaky 


R84 increase 
value (1.8K) 


R85 increase 
value (100K) 


R87 increase 
value (220K) 


35 mfd open 


PICTURE TUBE KEY WAVEFORM KEY VOLTAGE 
SYMPTOM OR RESISTANCE 


pattern A pin 1 sect B 


no raster 


pin 2 sect B 


pie crus? 
pattern B 


pin 5 sect A 


no raster grid of output 


tube 


narrow raster grid of output 


tube 


blooms pin 6 sect A 


pattern C pin 1 sect B 


pattern C W3 or W5 pin 2 sect B 


critical sync 


COMMENTS 


Replace with 
silvered mica to 
avoid drift 
troubles. 


Voltage goes 
way down 
when oscillator 
is dead. 


Horiz. sync 
may be 
touchy. 


GP ceramic or 
mica is best 
here. 


Mica or 
ceramic unit is 
best here. 


Cath. pulse is 
wider than 
normal. 


Horiz. freq. to 
about '2 

normal at best 
setting of hold 
control and B1 


Horiz. lock 
occurs at 
extreme setting 
of hold control 
and B! 





Fig. 4. Waveforms at key points in multivibrator circuit with trouble present. 











that its amplitude is essentially equal 
to the amplitude of W2. Waveform 
W5 at the plate of tube section B 
is formed by the charge and dis- 
charge of C78. As mentioned be- 
fore, C78 charges when section B 
isn’t conducting and discharges 
when it conducts. Waveform W6 is 
the same as WS and is only slightly 
smaller in amplitude due to being 
coupled through C79. 


Trouble Analysis 


This analysis is presented com- 


MOSLEY 
4-Set Coupler 


S ‘9 oO oO 
MOSLEY 904 
4 SET COUPLER 


©. 


ma KB 


an 9 OD 
2 ; 


LOW LOSS 
EFFECTIVE ISOLATION 


EFFICIENT SIGNAL 
DISTRIBUTION 


Owners of Duplex or 4-unit Apart- 
ment Buildings will want you to in- 
stall Mosley 4-Set Couplers! 

Here’s a Big profit-maker in a Big 
market! 

Mosley 904, 4-Set Coupler 


$6.25 List 


Another Mosley Premium Quality TV 
A ecessory ! 


Ma sloy, 


8622 ST. Claclronits ROCK oo 
ST. LOUIS 14, MISSOURI 


ponent by component and _ lists 
symptoms and indications normally 
encountered when each component 
fails. Table I shows some of the 
more common failures and gives 
hints to help the technician make 
lasting repairs. If Table I fails to 
provide you with the key to your 
trouble, consult the more detailed 
analysis that follows. 


C77 Coupling Capacitor 

Anything that affects C77 (leak- 
age, open, or change in capacity) 
will alter its charge and discharge 
time and will thus change the oscil- 
lator frequency. Minor changes can 
be compensated for by adjustment 
of the hold control or frequency 
adjustments; however, major 
changes will make it necessary to re- 
place the component, even though 
the hold control and Bl can be 
adjusted to produce a synchronized 
picture. In this case, abnormal oper- 
ation will be characterized in two 
ways — lock-in at one end of hold- 
control range and a tendency to fall 
out of sync. In some receivers, the 
ranges of the frequency adjustment 
and hold control are more limited, 
and even a slight change in the value 
of C77 may be too great to be com- 
pensated for. The picture symptom 
in this event will be similar to one 
of those shown in Fig. 3, and 
amount of control-twiddling will 
correct the condition. Because any 
change in capacity can cause a radi- 
cal change in frequency of oscilla 


no 


tions, silvered-mica capacitors (or 
special temperature - compensating 
capacitors if specified) should be 
used in this application. 
R86 and R2 Grid Network 

R86 and R2 operate in conjunc- 
tion with C77 to control the “off” 
time of section B. The value of re- 
sistance between the grid (pin | of 
section B) and ground determines 
how long it will take C77 to dis- 
charge enough to permit conduction 
in section B. 


( Advertisement ) 


tube test data 


latest 





0. 2 
= CATH. 
SHORTS 
20/ n _ 


Z 





c 


B. 
“ts g 5x 


AC 123 467 
20V 
A 


SEC. 


12EH5 12.6 
TYPE 
SEHD) 6hCtéi“‘iS; 
Latest Chart Form i$ 














TV TUNERS REBUILT 


ALL MAKES & MODELS 


THOUSANDS OF TUNERS IN STOCK 








EXCHANGED OR OVERHAULED 


$ 


95 Price includes WORN parts only 
Replacement tubes and smashed 
NET ©F missing parts chorged 
extra 
Combination UHF / VHF Units $19.90 
90 DAYS WARRANTY 


are 








ALIGNED TO ORIGINAL STANDARDS USING THE FINEST EQUIPMENT 
BY TUNER EXPERTS WITH YEARS OF EXPERIENCE IN THE TUNER FIELD 


ALL WORK PERFORMED 








EXCHANGE TUNER SHIPPED SAME DAY 
SAME DAY SERVICE | otterwise verective TUNER OVERHAULED AND 


RETURNED 


WITHIN 48 HOURS IN MOST CASES.) 








Forward Tuner with All Smashed Parts: Quote Make and Model 
Castle an Juner Sennice 
e 


turers 
ng the North American Continent 


1723 W. LUNT AVE., 
CHICAGO 26, ILL. 


Suppliers of rebuilt TV Tuners to leading man 
Origin j Complete TV T r Serv 


F.0.B. Chicago or 
We hip ¢ 


152 MAIN ST. 
TORONTO 13, ONT. 


techni 


CASADA 


ians & service dealers 





October, 1958/PF REPORTER 65 





YOU CAN 


“BET } 
YOUR LIFE” 


Fig. 5. Split picture is caused when os- 


WR I GHT ; cillator frequency is reduced by half. 
WI 4 € STRAN D - R84 Cathode Feedback 


Any change in the value of R84 

Wright TV Guy Wire Strand is your guard : will affect the bias on the tube sec- 
against irritating snarls. Each concentric tions and thus affect the conduction 
coil measures two feet. You save money in = cycle. This point is illustrated by 
guying antennas. Greater flexibility, waveform A in Fig. 4. This signal 
heavily galvanized continuous connected features pulses which are wider than 
coils. Prompt delivery from stocks in Wor- sovenel Gee to an increase ia the 
cester, Chicago, New Orleans, Dallas, Los , i —— 
Angeles, San Francisco and Portland, value of RS. This small —— 
Oregon. didn’t cause the picture to lose hori- 
zontal sync, but it did cause bloom- 
ing, wrinkles in the grid waveform 
and unstable oscillator operation. 
Resistor R83 (rarely used) insures 

G ° F. W 4 I G HT STE 3 L & Wi 4 3 Cc Oo ° that the unbalance between stages 
235 Stafford St. © Worcester, Mass. necessary for initial operation will 

be maintained. Circuits not employ- 

ing this resistor depend on the dis- 


similarity between halves of the 
dual-triode to start oscillation. 
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Sold only through Wholesale Distributors 


Sandy Says! pa t8 hannel 


For Every Need— 7 «© R85 Section A Plate Load 
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US-160 Picture Tube the amplitude of the pulse (see W3) 
Britener k ‘ coupled to the grid of section B. 
a An increase in value increases the 

Retracts to 0” amplitude of the positive pulse and 

\ thus causes section B to conduct 

more heavily. This results in an in- 
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ADVANCED tion in oscillation frequency. Wave- 

INDOOR ANTENNA form B in Fig. 4 is produced when 

R85 increases to 100K ohms. The 

HIGH picture-tube symptom would be a 

PROFIT split picture, as shown in Fig. 5. 
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R85 is the plate load resistor for 








@ Electrostatic 


Failure of L15 is generally in one 
of three forms: open, short between 
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kills the sine wave cacillations of Tel-A-Turn is mounted on ball bearing 
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Readjustment of L15 may synchro- j aes me)’, 
nize the oscillator; however, it will | 9m peneistorized 
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Section B Plate Load ng 
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charges when tube section B is not RADIO AND ELECTRONIC MARKET = 

conducting. From this it can be seen 

that WS in Fig. | is not developed 

across R87 by tube conduction. 

Since C78 charges through R87 and Guarantees your work — 

R88, their values determine the FASTER! SURER! NO CALL-BACKS! 

amount of charge that will be ac- 

cumulated by C78 in a given period 

of time. Based on this, it can be 
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Save Time and Effort with these handy 


TUBE 


SERVICING 


WALSCO TEST SOCKET ADAPTERS 


Now you can make measurements of voltage, 
resistance, audio and video from the top of the 
chassis. Save time and work by testing tube 
circuits while in full operation. Made of low- 
loss phenolic, these tube socket adapters have 
an insulation resistance of 500,000 megohms 
(40% RH-24° C). High voltage breakdown be- 
tween elements exceeds 1700 volts AC-DC. 
Test tabs on adapters are extended for easy 
use with prods or alligator clips. 


Cat. No 
1949-07 
1949-08 
1949-09 
1949-01 


Description Dealer Net 
7-pin miniature $1.65 
8-pin octal 1.55 
9-pin miniature 1.85 
Duo-Decal for CRT 1.95 


WALSCO SOCKET PROTECTORS 


Prevent excess wear and tear of sockets on 
tube checkers and other electronic equipment. 
Walsco socket protectors eliminate the neces- 
sity of checking and replacing original sockets. 
Time-saving and easy to use. ith silver- 
plated phosphor bronze contacts and pins for 
lasting service. 


Cat. No. Description Dealer Net 

1946 7-Pin Miniature $1.95 

1947 8-Pin Octal 1.95 

1948 9-Pin Miniature 1.95 
NEW WALSCO 
TUBE GUIDE 


Convert 110° CRT type 
base to Duo-Decal base 
for rejuvenators, test 
equipment, tube 
checkers, etc. 


Cat. No. 1944 (RCA) 
Dealer Net $1.50 

Cat. No, 1945 (Sylvania) 
Dealer Net $1.50 


MAIN PLANT 


In Canada: Atlas Radio C 
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For RCA type 110° 
picture tubes. They 
straighten bent pins 
quickly and easily. May 
also be used as base 
protector. A handy 
time-saving piece of 
equipment. 


Cat. No. 1941 
Dealer Net $ .51 


Eliminates Sopbting 
when inserting 9 and 
pin tubes. Center pin of 
tube guide aligns tube 
with center hole of 
socket and guides tube 
in easily and quickly. 
Cat. No. 1942 (7 pin) 
Dealer Net$ .42 
Cat. No. 1943 (9 pin) 
Dealer Net$ .42 


FRE « The latest Walsco catalog listing these and 


e thousands of other tools, chemicals, and service 
aids that you can use every day. Get your copy free from 
your Walsco distributor or write direct to Walsco. 


RPO~ ELECTRONICS MFG. CO. 


A Division of Textron Inc. 
West Coast Plant: Los Angeles 18, California 


102 W. GREEN ST., ROCKFORD, ILL 


rporati 


Toront Intar 
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Fig. 7. Narrow picture caused by a 
moderate decrease in capacity of C79. 


and discharge path of C78, its 
primary purpose is to develop the 
pedestal upon which the sawtooth 
portion of WS rides. The value of 
R88 determines the height of this 
pedestal, with more resistance re- 
sulting in increased height. 


C79 and R89 Oscillator Load 


These components must be con- 
sidered a part of the oscillator, for 
they are the actual load into which 
the circuit works. C79 is large in 
value and has a low impedance at 
15,750 cps for efficient coupling to 
the control grid of the output stage. 
R89 is generally 470K or larger to 
provide the output tube with the 
correct grid load resistance. Leakage 
in C’9 upsets the bias on the output 
stage by virtue of current flow from 
B+ through the leaky capacitor and 
R89. A decrease in the capacity of 
C79 will cause a corresponding in- 
crease in its impedance and thus 
cause more than a normal amount 
of the sawtooth signal to be dropped 
across the capacitor. If this drop is 
of a significant nature, the drive 
signal to the grid of the horizontal 
output tube may not be sufficient to 
produce a full raster, as illustrated 
by Fig. 7. In this case, W6 would 
be smaller than WS by an appreci- 
able amount. 





The boys think you're careless, Smith 
I'd like to think differently 














Horizontal Drive Trimmer 


When a drive trimmer, usually 
10-160 mmf, is employed in the out- 
put grid circuit, it is generally con- 
nected from the junction of C79 and 
R89 to chassis. In this position, it 
acts aS a Capacitive voltage divider 
and permits the signal applied to the 
horizontal output grid to be adjusted 
for optimum operation. While these 
trimmers rarely fail, they are often 
incorrectly adjusted and, as a result, 
either overtax the oscillator or im- 
properly drive the horizontal output 
stage. 


C2B Electrolytic Filter 


Although C2B is a part of the DC 
power supply, it can affect the hori- 
zontal multivibrator drastically. An 
open C2B, for instance, changes the 
plate load impedance of both tube 
halves and results in erratic opera- 
tion of the oscillator. This is charac- 
terized by the horizontal hold con- 
trol having to be set to one extreme 
end of its range to synchronize the 
picture. Even then, the sync is criti- 
cal and touchy. Waveform F in Fig. 
4 illustrates the signal presented at 
the low end of LI5 when C2B is 
open. Normally no signal is present. 


Conclusion 


The working knowledge about the 
horizontal multivibrator that can be 
gained from a thorough study of the 
material presented here should en- 
able the practicing technician to 
rapidly diagnose and repair any 
troubles that might affect this por- 
tion of a TV receiver. Although this 
circuit was used in a 1952-vintage 
receiver and may differ as to com- 
ponent values and supply voltages, 
the principles outlined here are 
equally applicable to modern cir- 
cuits. Happy troubleshooting! A 


Tube-lester 


thats 
always 
up-to- 
date! 


e fast... 
e fully automatic... © sd 
e pays for itself ct 


These bonus accessories 24 additional punched cards, 
24 unpunched cards, and sturdy new card punchl 


RCA WT-110A 
y-Vii cols Fe} dome Al -lejigela 
Tube Tester 


$ 50° includes 239 punched cards locked 
199 in sequence—covers 95% of active 
TY types... 


USER PRICE (Optional!) *Prices higher in Hawaii and Alaska 


Plus—at no extra cost... 


With RCA‘s exclusive accessory punch and card kit, your 
WT-110A tester is always up-to-date as fast as new tube type 
punching information is announced. When you use the RCA 





Patience, Alex— patience! 











WT-110A—the ultra-modern way to test tubes—you gain speed 


and accuracy for extra service income, and improved efficiency 
which pays for the tester in a very short time! 

Remember, when you choose RCA’s WT-110A Automatic 
Electron-Tube Tester, you also choose a brighter profit picture 


—now and in the future. 


Fully automatic! Sets up all socket 
connections and all operating volt 
ages for heater, control grid, plate, 
screen grid, and bias. 


Checks for shorts and leakage be 
tween each element and all others 
consecutively—plate, screen, control 
grid, cathode. Multiunit tube sections 
checked individually. 


Checks amplifier tubes for transcon 
ductance—green scale indicates nor- 
mal range of tube’s transconductance 


File capacity for 700 cards. 


High- and low-sensitivity ranges for 
gas and leakage tests. 


Automatically selects correct test 
conditions from 220 different heater 
voltages (from 0.1 volt to 120 volts) 
at currents up to 4 amps., 10 bias 
voltage, and 11 values of cathode 
resistance. 


Rectifier-type tubes tested for emis- 
sion under heavy load currents (up 
to 140 ma per plate). 


12-volt plate-and-screen supply for 
testing new auto-radio tubes. 


See Your Authorized RCA Test Equipment Distributor! 


RADIO CORPORATION OF AMERICA 


Electron Tube Division 


Harrison, N. J. 


1958/PF REPORTER 


69 





r 
! 
' 
! 
| 
' 
! 
! 
! 
! 
' 
! 
' 
! 
! 
' 
! 
! 
' 
! 
! 


with the BEST... 


MUG = 


The 
Most 


Advanced 
TV ANTENNA in the World 


~™ 
ee 
~~ 


——= 
— 


— 
~ 


ele) ana) edit 


Today's most powerful 
dipole! Contains three 
active elements on the 
highs — forward Vee 
to the low bond sec- 
tion—plus integrated 
director 


No-Strip 
lead-in Connector 


Requires no stripping, 
no soldering, or wire 
holders—holds the 
complete insulated 
wire 


4 Great 


Features 


in 1959 


Wing Director 


Today's most powerful 
director! A composite 
director designed to 
obtain results from the 
powerful Wing Dipole 


Dyno-Coil Phasing 
increased perform 

once from uniform 
transmission of signal 
strength of each active 
dipole ina muiti-dipole 
system —AND MAKES 
POSSIBLE COMPLETE 
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Runaway Horizontal Oscillator 


The horizontal oscillator in an Admiral 
Chassis 19T2 (a pulse-width circuit) in- 
termittently starts running wild. The pic- 
ture disappears, and the raster turns 
darker than normal. Two groups of 
short, bright horizontal lines appear near 
the center, giving the effect of two ragged 
vertical stripes in the raster. 

PIERRE LANGLOIS 
Verdun, P. Q., Canada 

In intermittent cases such as this, you 
often save time and money by simply re- 
placing several of the frequency-deter- 
mining components in the oscillator cir- 
cuit without bothering to test them. Then 
cook” the set awhile on the bench to 
see if this procedure has cured the 
trouble. As a starter, try changing C60 
and C56; then substitute C54 and C55. 
lf you don’t succeed with any of the 
above, keep on checking and replacing 
other components in the circuit 

Just to make certain that faulty input 
signals are not causing your trouble, you 
might disconnect C54 and C55 from pin 
1 of the 6SN7GT and then try to lock in 
the picture by readjusting B4 and BS. 
The picture is not likely to be very stable, 


FACTORY ASSEMBLY. but you should at least be able to elimi- 


nate the “running wild” symptom in this 
manner if it is due to a sync or hori- 


Chooce ftom... “ce 


TRIO’S COMPLETE LINE 
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Hold Control 


oe) Se) teks ee ae 
tlen—or bleck and white. 


ZEPHYR ROYAL — Extreordinery power and 
sensitivity. 


ZEPHYR PIONEER —For extreme distance. 


COLORITE—For color and black and white in 
ereas formerly using conicals. 
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zontal-output defect. In case the original 
symptom persists, you can assume that 
the cause is in the AFC or oscillator cir- 
cuit. 


Dying Picture 


A 27” Muntz (Chassis 39A4) works 
perfectly on all local channels except 12. 
On this station, a good picture comes in 
for about half an hour, but then the 
signal fades out. If | turn to Channel 11, 
the picture comes in on this channel for 
a short interval and stays for 15 minutes 
or more before disappearing. Reception 
can be restored by switching back to 12 
This procedure can go on indefinitely. 

FRED PARKER 
Milwaukee, Wis. 


I recall similar symptom on a set 
that I serviced recently. In this particular 
case, the trouble was caused by a resis- 
tor failure in the control-grid circuit of 
the second section of the cascode RF 
amplifier. The grid voltage would de- 
crease until the stage was cut off. Switch- 
ing the tuner to another channel served 
to change the grid voltage enough so that 
the set could operate again for awhile. 
You might find a similar defect in your 
set. Incidentally, a measurement of the 
RF amplifier grid voltage may not re- 
veal this type of fault because the shunt 
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resistance of the meter will take the place 
of the bad resistor. Resistance tests would 
yield more reliable information. 

Other possibilities are a defective AGC 
circuit or improper functioning of the 
local oscillator. Since the trouble symp- 
tom is not severe, the defects are not 
likely to be serious; so make measure- 
ments with extra care and be suspicious 
of what you might usually consider to be 
slight discrepancies. 


Tuner Won't Track 


I am servicing a Magnavox Chassis 
CTA427CE and am having trouble get- 
ting the local oscillator properly aligned. 
There is only one adjustment slug to 
cover all low-band channels, and I can’t 
find any setting that will allow the set to 
pull in all low-VHF channels (2, 4 and 5) 
available in this area. When 2 and 5 
come in perfectly, 4 is missing; if I 
retune the slug to bring in 4, then 2 and 
5 disappear. Tubes in the tuner have been 
replaced. 

VERNON GREATHOUSE 
Berkeley, Calif. 

The only way to restore normal opera- 
tion is to compress or expand the loops 
of the low-band oscillator coils slightly 
until each individual coil has the proper 
inductance. You can leave the Channel 6 
and 5 coils alone, but you will have to 
adjust the Channel 4 and 2 coils in the 
order stated. If you can't bring in both 
Channels 4 and 2 by bending these two 
coils, you'll have to try “rocking in” the 
adjustments on 2 through 5 


B+ Too Low 


I am having voltage troubles with an | 
RCA Chassis KCS68C. The AC input to | 


the 5U4G’s is normal (370 volts), but 
the output is only 300 volts instead of 
the 390 given in the schematic. I can dis- 
connect the load by pulling the yoke 


plug, but my reading at the filament pins | 
2 or 8 of either 5U4G is still 300 volts. | 


New rectifier tubes have made no change 
in the voltage. 

CHARLES F. LIEDER 
Cornell, Wis. 

You could have shorted turns in the 
filament winding of the power transform- 
er, thus preventing the 5U4G's from re 
ceiving the normal 5 volts AC. To check 
for this condition, pull both 5U4G’s and 
place an accurate VTVM (set on a low 
rms scale) across the filament winding 
Since normal voltage is present in the 
main secondary winding, | assume the 
line voltage being applied to the trans- 
former is reasonably normal. 

There is also a possibility of leakage 
to ground from the filaments of the 
5U4G’s, but it is hard to imagine how 
enough leakage could be present to drop 
the B+ potential by 90 volts without 
causing further trouble. 

By any chance, is there a high-resis- 
tance connection anywhere in the wiring 
of the power supply? If you make any 
investigations along this line, be sure to 
include the TV-phono switch M6 in your 
tests. You'll note that it is connected into 
the rectifier filament circuit 
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Arcing In Capacitor 


In an R¢ 
pacitor ¢ 113 


A Victor Model 
arced internally 


7T104, ca 
and burned 
8.2-mmf, 6- 
unit. Al- 
through the rest of 
trouble and 


open. | replaced it with an 
KV temperature-compensating 
though | checked all 
the circuit for 


thing OK, the 


ing as soon 


found every- 


new Capacitor started arc- 
was turned on 


GerorGE J. BARRY 


as the set 


Quincy, Mass 


This particular capacitor may need 


he rated F I in ti ase 
might be a 1d idea to obtain an ex 
7H009 } 


; , ; on 
act-reptaceme? i number 


your nearest R distributor and 


from 


Motorboating on Weak Signal 


\ Sylvania 
what I 


video and sound or 


Mode 72M 


would call 


trom 

both 
weak 
chan 


suffers 
otorboating ol 
innel &, the 


est station in our area. The other 


3 and S$, can be viewed 
ble This effect 


the AG 


with no trou- 
topped by adjust 
then the con 
rast is poor 

The fault 


AG 
filtering troub but bridging the present 


filter with a nid ipacitor made no 
improvement 


AG 


ervic {\ nave 


stitution in the 
video ctions and other 
norma revealed 


notning 


RALPH ©. BAUGHMAN 


Akron, O| 


To Clamper 
Diode = ADD ACC to 


Lape" 

te @) To Plate 
4 f= of AGC 

0047 Keying Tube 


al 
axle. 


15 
meg 


+—AAA t : 
100K | 


+ . 
| 56K 
Apo | 
~t. 
a 
S 


| 
* @ 


125V 


in the schematic, two 
added to the RI 
fo unprove 
tion 


capat te 5 ere 
IGC line 
performance If this modifica 
does not help, check all AGC ca 
thoroughly for value as well as 
leakage Also make 
resistor in the AGC line 
has increased value In addition, get the 
RF amplifier working as well as 
ible. Perhaps a tube 


or a touch-up alignment in 


brancn of the 


pacttors 


opens shorts, and 


sure that no 
POSsSI- 
or part re plac ement 
this circuit 
would provide your solution 


White Bottom Fringe 


A Silvertone 
478.309) has a discoloration of 
the bottom portion of the picture. It 


doesn't appear to be 


Model 159 
whitish 


(Chassis 


vertical foidover, as 
a normal-shaped picture ts visible through 
the white. This paleness begins to creep 
up from the bottom afte 
and it 
have 
controls, and the 
Voltage 


about 20 min 
utes Of operation, 


tinues to rise. We 


gradually con 
changed 
vertical 
readings are all 


tubes 
several output 
transformer 
normal 
EDWIN B. JOCKERS 


Newark, N. J 


could he 
would 
coupled into the 
check 


The trouble 
filtering, which 


due to lack of 


permit vertical 
sweep enere\ to be video 
stages via the power supply. A 
all electrolytic filter cay 
in order The most likely 


vhich has one section filtering 


Maciutors 
SUSPe 
vertical 


supply of the output 


fhree other sections associated 


fle 


Insulation Breakdown 


DuMont sets 
RA-400 recently came 
no high voltage 


Several using Chassis 


into our shop with 


6C G7 


work 


In each case, the 
horizontal oscillator tube 
ing. Voltmeter 
tive voltage 


was not 
revealed a 
on pin 7 of this tube the 
first 
tor. Looking for the 


readings posi 


grid of the Stage in the multivibra 


source of the stray 


voltage, we found leakage through the 
termin:! 
6CG7 he tie 


circuit is right 


between lugs of the 
to the 


point for the grid 


insulation 
board adjacent 
next to 
one for the plate circuit 

ALICEA 


RAFAEI 
San Juan, P. R 


Thanks 
one te 
hene\ 


hiener 


Metal CRT Replacement 


Is it feasible to replace the metal pic 
ture tube of an RCA Model 71 
(Chassis KCS47C) with an 


glass picture 


aluminized 

tube of the same size 
FRED W. BROWN 

Los Angeles, Calif 

Yes, vou can use a |7BP4 

7CP4, oF 7FP4A u 

7GP4. In all mhahilit thre 


fhines needed to 


stead of a metal | 
place of a 
only other complete thre 


conversior I! Pe ( / 
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== SERVICE 


INSTRUMENTS CORP. 
171 OFFICIAL RD., ADDISON, ILL. 
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* Voltoge 
Regulator 
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3 complete tests in one handy instrument 


provides 3 important tests 


lar radio and TV 
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amplifier 
Test for 


oped and patented by Seco. S 
valuable time—quickly pays 


tubes for you! 

Completely self-contained 
pact portable carrying case. F 
with handy flip-chart for 
fast, easy tube set-up data. 


_* 


Write day 


for free 
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ah ee eee ROSH SCO CROD OSS COORD 
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“ag” = 5015 Penn Ave. So.,M 


make more money with this 


Here’s the tube tester every serviceman 
has been asking for! Designed for out- 
standing performance and accuracy— 
Dynamic 
Mutual Conductance Test of : 


all popu- 
tubes— 
all tubes 


by free point selector system—nation- 
ally accepted Grid Circuit Te 


st devel- 
aves you 
for itself 


by justifiably culling and selling more 


in com- 
urnished 


$13950 


* literature 


MANUFACTURING CO. 


pis., Minn. 


Completely isolated 


| 


ee 
ee Oe 


os eeoeeoeee® 
SPCC es eereeeeeeseeeeeeeeeeeseeseseseeeeeee® 


ground wire for the external aquadag 
coating, and a modification of the mask 
so that it will accept the slightly larger 
glass tube. The procedure for reshaping 
the mask is shown or page 18 of the 
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Horizontal Bending 


While servicing a Motorola Chassis 
TS-307 for a slight bend in the top quar- 
ter of the picture, I noticed that the verti- 
cal blanking bar on the screen looked 
somewhat distorted. The leading and 
trailing edges of the sync pulse, as well 
as the equalizing pulses that followed, 
were displaced to the right. Detail in the 
picture itself was good with no smearing, 
and changing the contrast and AGC con- 
trols had no effect on the appearance of 
the blanking bar. The bend straightened 
up when I disconnected the sync input 
from the sweep oscillators, but the dis- 
tortion remained in the bar. These obser- 
vations indicate to me that the vertical 
pulse must be upsetting the operation of 
some RF, IF, or video stage so that the 
trailing equalizing pulses cannot restore 
horizontal sync soon enough to prevent 
bending. Does this make sense? 

CONDE L. BENOIST 
Dickinson, Texas 


You are probably right in suspecting 
that some stage is having difficulty in re- 


covering from each vertical sync pulse 
the the blanking 
bar is not positive proof that the trouble 
is ahead of the picture tube. We have 
often in normally- 
operating receivers, probably due to less- 
than-perfect 


lowever, distortion in 


seen such distortion 


low-frequency response of 
the video amplifier 

Some than 

but 


affected more 
others by arrival of a vertical pulse 
vrid-leak 


posttive-going 


circuuls are 


bias networks which receive 


the 


svn 


pulses have 


reaction 


seem to 
The vertical 
heing of lone duration 
siderable 


strongest 
pulse, draws con- 
grid current which momentarily 
the 
which are rather critical in operation 
net effect is to reduce 
the output signal 
the vertical pulse 
is the 
oscillator 


increases grid bias. In some circuits 
the 
the amplitude of 
immediately following 
(See This 


why horizontal 


waveform.) 

the 
has trouble 
ing sync at the top of the picture 
TV sets can tolerate 
the 
unless the distortion becomes exaggerated 
hy minor circuit defects 


real reason 


sometimes regain 
Many 
a certain amount of 


distortion in composite-video signal 


all 
video detector to the syne 
lifier and try to find out where the dis- 
tortion is injected. 1 that 
one of the coupling or bypass capacitors 
video or 


You might waveforms 


from the 


examine 


amp 


being suspect 


ina Sync Stage ts defective 


Partners Ray Kirkhart and 

Joe Kopin of Picture Tube Center, 
1541 North Western Avenue, 
Hollywood 27, California. 


“We Operate 38 Sets 
from One Antenna 
without Amplification” 


“Good reception is the most impor- 
tant factor in selling a TV set, and 
no matter how good a set is, a poor 
antenna system can make it look 
bad. We started with individual an- 
tennas ... later we put in two distri- 
bution amplifiers and operated six- 
teen sets from one antenna. Today, 
with Wizards, we are operating 
Thirty-Eight sets from one antenna 
with No Amplification and have the 
finest reception we’ve ever seen. 


WIZARD 
300* 


*Pat. Pend. 


for: UHF and VHF 


The new Electro-Magnetic set 
coupler for 300 ohm flat line that 
is not limited to 2, 3 or 4 sets 
High Signal Response 
Low Insertion Loss 


Impedance Automatically 
Matched 


Installation Fast & Simple 
List Price $1.95 


For additional information write: 


CHARLES ENGINEERING, INC. 


6053 Melrose. Los Angeles, California 
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Electrolytics 


(Continued from page 23) 


capacity to withstand the high 
ripple currents present in a circuit 
of this type. Therefore, one should 
consider using a replacement having 
more capacitance, rather than a 
higher voltage rating. 

Various methods may be used to 
distribute supply voltages to dif- 
ferent sections of a receiver. Some 
sets will utilize only one main supply 
point, whereas others may have 
elaborate bleeder and voltage-divid- 


The Capacitor Package that means Quality | 


er networks. Separate electrolytics 
will often be used as filters for each 
of these additional branches. If the 
trouble indications are only slight, 
or if picture and sound are not both 
affected, this might be an indication 
that one of these units is defective 
rather than any of the main filters. 


Audio 


Now let’s turn our attention to 
the sound section of a TV receiver 
and investigate the electrolytics used 
in these stages. For example, there 
are usually one or two units em- 





1 year service guarantee 


When you see this package in the fa- 


miliar red and black box, you know 


it contains ‘‘trouble-free’’ 


cally tested throughout manufacture. 


Planet 
capacitors—mechanically and electri- 


This rigid system of quality con- 
trol makes our unconditional one- 
year guarantee possible. But making 
Planet capacitors correctly from the 
start means reasonable prices tool 


PLANET SALES CORPORATION 


225 BELLEVILLE AVENUE 
BLOOMFIELD, N. J. 


Write for Catalog listing specifications on stock items. 
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ployed in the audio output circuit. A 
typical stage using a cathode bypass 
capacitor (Cl) and decoupling ca- 
pacitor (C2) is shown in Fig. 5A. 
In this particular circuit, Cl will 
usually have a value of 10 to 20 
mfd and a voltage rating of 25 to 
50 volts. If this capacitor becomes 
open, leaky or shorted, it will usual- 
ly result in sound distortion, since 
it affects the operating bias of the 
output stage. 

Electrolytic C2 in Fig. 5A de- 
couples the audio system from the 
rest of the receiver. Its value may 
range anywhere from 10 to 100 mfd 
and its voltage rating, of course, will 
depend on the potential at the top of 
R2. When this unit opens, the audio 
signal may be carried to other sec- 
tions of the set via the common B-+- 
circuit. If it develops excessive leak- 
age, the amplifier plate voltage will 
drop, causing weak or distorted 
sound. Naturally, if C2 shorts, de- 
coupling resistor R2 will burn open 
and result in a loss of plate voltage. 

In the schematic of Fig. 5B, the 
audio output tube is shown con- 
nected as a voltage divider. Here, 
a voltage in the neighborhood of 100 
to 150 volts is taken from the cath- 
ode circuit and used to supply sync, 
video IF, and other sound stages. 
In this application, Cl acts as both 
a cathode bypass and a low B+ 
filter. Units Cl and C2 will usually 
have values somewhere around 100 
mfd, and voltage ratings of about 
150 volts. Although C2 is con- 
nected to the high B+ (250 to 300 
volts), it returns to the low B-4 
line; hence the reason for its low 
rating. These capacitors can produce 
the same trouble symptoms as those 
mentioned previously, but one 
should keep in mind that if the low 
B-+- line is not filtered properly, 
other circuits may suffer. 

The electrolytic is also used in 
ratio detector stages. In this particu- 
lar circuit, a capacitor of 2 to 10 
mfd at 25 to 50 volts will be con- 
nected across the load as a stabilizer. 
Since this component is normally 
under little strain, it will seldom go 
bad; however, if it does fail, this 
will be evidenced by undesired noise 
in the sound. The annoying symptom 
will usually be a low-frequency buzz 
accompanying the normal audio 
signal. Direct substitution is the 
quickest way to isolate a fault of 
this nature. 








VERT OUTPUT 


is 


Soe 


Onn @ 
LINEARITY 
CONTROL 








B-+- 





Fig. 7. Diagram of vertical output stage 
showing probable use of electrolytics. 


Video 


We also find electrolytics used to 
some extent in video output stages. 
As in the audio circuit, these capaci- 
tors often serve as decoupling or 
screen-bypass units. Their values 
will usually range from 5 to 400 
mfd, while voltage ratings will de- 
pend on the supply voltage of the 
circuit. A defective electrolytic in 
this application can result in the 
trouble symptom pictured in Fig. 6. 
An open screen bypass might also 
upset sync operation. This trouble 
can be very difficult to localize un- 
less a careful analysis of video 
response is made. 

Undesired coupling between mul- 
tiple sections of an electrolytic in 
the video section can very often 
cause weird modulation symptoms. 
When such interaction is suspected, 
try disconnecting one section at a 
time and substituting a separate unit 
of the same value until the faulty 
section is isolated. In this instance, 
paralleling or bridging the suspected 
portion with more capacity would 
be of little value. 


Vertical 
Moving now to the sweep circuits, 
let’s see how electrolytics are used 
in the vertical output stage. Refer- 
ring to Fig. 7, note that electrolytic 
Cl is employed as a cathode bypass 


Fig. 8. Vertical nonlinearity due to bad 


electrolytic in the cathode circuit. 


capacitor. This is usually a 50- to 
150-mfd unit with a voltage rating 
of 25 to 100 volts. As the name im- 
plies, it bypasses vertical sweep 
energy and thus stabilizes cathode 
bias. If this unit changes value or 
opens, it will affect vertical linear- 
ity. An example of this can be seen 
in Fig. 8. In this instance, the sweep 
is cramped at the bottom. If the ca- 
pacitor should short, the raster may 
become sadly out of proportion and 
adjustment of the height and linear- 
ity controls will be useless as an ef- 
fort to obtain a normal pattern. 


The decoupling capacitor C2 of 
Fig. 7 will usually have a value be- 
tween 10 and 50 mfd. If defective, 
this component will also cause non- 
linear sweep, but it often has a 
tendency to affect the top portion 
of the screen rather than the bottom. 
If it should open, vertical sweep 
energy will be coupled to other 
stages through the B+ or boost line, 
whichever is supplying the system. 
With the vertical circuit not properly 
decoupled and the horizontal sweep 
section tied to the same supply volt- 
age, vertical sweep may modulate 
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your STANCOR distributor or write Chicago 
Standard for your copy. 
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the horizontal oscillator and cause 
horizontal synchronization. 
This condition can often be spotted 
by merely rotating the vertical hold 
control and noting if there is any 
effect on horizontal frequency. 


erratic 


Horizontal 


One very vital section of a tele- 
vision receiver is the horizontal 
sweep system; here too, we will find 
electrolytics functioning as decoup- 
ling, bypass, and filtering compo- 


decoupling capacitor such as Cl in 
Fig. 9A. The decoupling network 
is actually composed of Cl and R2, 
with R2 returning to B+ or boost. 
The capacitor will usually have a 
value of about 10 mfd and a voltage 
rating in keeping with the oscillator 
plate supply. With this unit open or 
excessively leaky, the oscillator is 
apt to be unstable or drop out of 
synchronization entirely. Loss of 
raster and absence of oscillator plate 
voltage might be an indication that 


Progressing now to the horizontal 
output stage, we can see from Fig. 
9B that an electrolytic may be used 
as a cathode bypass for this tube. 
In this application, C1 will general- 
ly have a value of from 4 to 10 mfd 
at 25 to 50 volts, although in many 
cases a paper-tubular type having a 
value of only .1 to .5 mfd is used. 

Since this bypass capacitor affects 
the operating bias of the tube, an 
open unit can produce the trouble 


pictured in Fig. 10. A leaky unit 
will usually affect width, but in some 
cases this can be corrected through 
use of the drive adjustment. Before 
changing the drive, however, check 
for a weak output tube and exces- 
sive ripple in the cathode voltage. 
It should be mentioned at this point 
that excessive heat tends to shorten 
the life of any electrolytic; therefore, 
if a unit is subject to repeated fail- 
ure, check its location with respect 
to nearby heat-producing elements. 
There are, of course, other some- 
what applications for 


nents. In the horizontal oscillator 
stage, for example, we might find a 
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curs, resistor R2 will burn open. 
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Fig. 9. Schematics showing the use of 
electrolytics in horizontal sweep stages. 
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Fig. 10. Nonlinear sweep due to faulty . —the complete 
electrolytic in horizontal output stage. : . 
color signal 


electrolytics in TV. One is what we MOSEL 616 : test instrument 
might term a boost filter (see Fig. 


9C). This unit keeps the boost sup- All operating controls are on the 
ply line clean of the 15,750 cps front panel—and a single switch 
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flyback system from other circuits | selects all functions. Electron 
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substitution, the service technician 
will find an impedance-bridge check- 
er of great help, especially if it also 
measures power factor and leakage. 
Units of this type are particularly 
useful in cases where substitution is 
impractical (such as on printed 
boards) or when the condition is in- 
termittent. 

Getting back to the substitution 
method, electrolytics of higher volt- 
age ratings may be used to replace 
lower-rated units in just about any 
instance. Contrary to one theory, 
capacity will not be altered by the 
increase in voltage rating. 

If a temporary substitute has 
a lower voltage rating than is re- 
quired, remember that you can con- 
nect two units in series and add 
their voltage ratings, provided, of 
course, that you consider the indi- 
vidual capacitive values as you 
would resistors in parallel. In a 
similar vein, you can temporarily re- 
place a non-polarized electrolytic 
by connecting the negative terminals 
of two separate units together and 
using the positive terminals for cir- 
cuit connections. Here again, each 
unit must have twice the capacity of 
the original to obtain the required 
value. 

In checking the leakage of an 
electrolytic, it is feasible to use an 
ohmmeter to locate a_ relatively 
leaky or shorted component. Re- 
member, however, that the battery 
of this instrument may not simulate 
actual working-voltage conditions, 
and its negative indications should 
therefore not be accepted as final. 

Incidentally, you may wonder 
why the needle may peg even though 
the capacitor has been discharged 
with a direct shunt. One would 
think that the needle should always 
start at zero and swing to a high 
reading due to the unit assuming a 
charge from batteries within the 
meter, and it is a little difficult to see 
why the instrument often acts as 
though the capacitor were charged. 
This phenomenon is caused by an 
inherent capacitor characteristic 
known as dielectric absorption (all 
capacitors are affected by it, the de- 
gree varying with composition). En- 
gineering tests show that after an 
average aluminum electrolytic has 
been shorted, a potential equal to 
about 1.4% of the original applied 
voltage will build up across a stand- 
ard aluminum-can electrolytic with- 


Fig. 11. Horizontal foldover resulting 
from a defective boost filter capacitor. 


in 60 seconds from the time a dead 
short is removed. After a period of 
one hour, the potential might in- 
crease to 6 or 7% of the original 
applied voltage. From this we can 
see that, to lessen the possibility of 
ohmmeter damage, a _ capacitor 
should be shorted for at least one 
minute and leakage measured im- 
mediately. 

When an electrolytic is suspected 
of excessive leakage, the technician 
can check the degree by connecting a 
milliammeter in series with one of 
its leads. A leakage reading should 
not be taken, however, until the ca- 
pacitor has been exposed to its rated 
voltage for at least 5 minutes. 

As examples of leakage current: 
A good 10-mfd electrolytic rated at 
from 25 to 50 volts should have less 
than Ima of leakage current; a 200- 
mfd unit at 150 volts should not 
have leakage in excess of 4 or 5 
ma; and a 20-mfd unit at 400 volts 
should have not more than 1.5 ma. 

Electrolytics of high capacity and 
voltage ratings will have a fairly 
high amount of leakage; however, 
normal units in the average TV re- 
ceiver should not have more than 5 
to 6 ma. 

Since the electrolytic capacitor 
plays such an important part in the 
proper operation of TV circuitry, 
it is generally a good idea to check 
the major units on every bench re- 
pair, especially when a job warrants 
a complete guarantee. However, it’s 
not absolutely necessary to replace 
a unit just because a little of the 
electrolyte has leaked out of the con- 
tainer or you notice a little corrosion 
at the base of the terminals. If ca- 
pacity, leakage and power-factor 
tests prove the unit to be good, leave 
it in the circuit. If it has lasted this 
long, it will probably be the last 
component in the entire set to give 
future trouble. A 
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Across the Bench 


(Continued from page 25) 


The loss of B+ occurred because, 
in effect, the input capacitor had 
lost almost half of its capacity. The 
actual input capacity is made up 
of Cl in series with L2 and paral- 
leled by C2B to achieve a total of 
about 90 mfd. You solder in a new 
Cl and R124 (and, we hope, check 
C2 in the process) and install the 
OS capacitor previously mentioned. 
By this time, you are almost ready 
to call it a day. 

But wait — you're not finished 
yet. Although you have succeeded 
in getting light on the screen, the 
horizontal oscillator still can’t be 
properly synchronized. That isn’t 
all! When you connect the receiver 
to an antenna, you wonder what in 
the name of Frankenstein is wrong 
with the picture. Are you seeing 
AGC, IF, or video amplifier trouble 
separately, or all eanapyey and col- 
lectively rolled into one? Your nat- 
ural instinct is to burn to a crisp 
just as R124 did, and to aim any- 
thing but compliments in the gen- 
eral direction of the receiver’s own- 
er, wherever he might be. But a cup 
of coffee and the determined men- 
tal note that you will be paid well 
for this considerable job sends you 
back to the task with a slightly grim 
but not too disgruntled feeling. Af- 
ter all, you reason, this is just an- 
other problem. 


Clearing Up the Picture 


Naturally, you've already checked 
the tubes on a good tube checker 
and considered other means for 


@_ tive 














Fig. 6. Low-voltage power supply in- 
cludes two taps for negative voltages. 
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G-C TRANSISTOR I.F. CORE ALIGNMENT TOOL 
Nylon tool for many transistorized 
sets. Square end .055, rectangle nib 
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No. 9440—11%" long List $1.00 
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AXIAL-LEAD RESISTORS 
Vitreous-enameled, power-type, 
axial-lead units designed to withstand 
high temperatures. 


LITTLE DEVIL" 
COMPOSITION RESISTORS 


Meet all MIL-R-11A requirements. 
Available in 4, 1, and 2-watt sizes in 
all standard RETMA values. 








BROWN DEVIL® 
RESISTORS 


Vitreous-enameled. 
In 5, 10, and 20- watt sizes. 


TYPE AB 

POTENTIOMETERS 
Resistance material 

is solid-molded, noise-free. 
Rated at 2 watts. 


FR-7.5 FUSE 
RESISTOR 


For easy 
replacement in 
many television 
receivers. 

114” Tinned 
wire leads. 
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DEPENDABLE RESISPANGE UNITS 


ee 


quickest solution to the problem. If 
the trouble were AGC, the answer 
would be a relatively simple one. 
You remember the little bias box 
with the variable potentiometer that 
you had purchased (or made) al- 
most a year ago. Clamping the nega- 
tive lead to the AGC line and the 
positive lead to chassis, you vary the 
voltage up and down but fail to 
eliminate the overloading condition. 
This obviously is a pretty good indi- 
cation that the trouble is not AGC. 
Now what? Oh, the oscilloscope — 
you select and connect the demodu- 
lator probe and begin checking the 
signal voltage at the plate of the first 
IF amplifier. It appears as in Fig. 8 
and measures 0.5V p-p. Then you 
retreat to the plate of the second IF 
and note loss of signal (see Fig. 9). 
Perhaps this tells you the complete 
story, but maybe you decide you 
could use all the information avail- 
able to fully complete the necessary 
repairs. So, you set your VTVM on 
its next-to-lowest DC scale (10 or 
15 volts) and measure the second 
IF amplifier DC grid voltage, which 
is +2 volts. It is obvious that the 
tube is receiving positive grid volt- 
age that is driving it into saturation. 
You finally discover that the DC is 
coming directly from the plate cir- 
cuit of the first IF through leaky 
coupling capacitor C33 (Fig. 10). 
Disconnecting this unit and check- 
ing it on the ohms scale of the 
VTVM, you find that the resistance 
reads infinity. Next, you place it on 
the capacitance checker and read 
its proper value, 100 mmf, on the 
dial. But what do you suppose hap- 
pens when as little as 50 volts DC 
is applied? You're right — C33 be- 
comes the equivalent of a single, 
straight piece of copper wire — in 
other words, a dead short. React- 
ance with a vengeance! When you 
solder in a new C33, the RF section 
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Fig. 7. Horizontal pulse energy across 
10K-ohm resistor caused it to burn up. 


of the receiver once again blossoms 
into life, with the waveform at the 
plate of the 2nd IF looking like Fig. 
11, and the grid reading a merry 
-3 volts DC. 


Horizontal Sync Trouble Too 


This is more like it — the picture 
looks good, there is plenty of high 
voltage, and your confidence begins 
to bloom. You are just about ready 
to pick up the telephone and 
triumphantly announce to the cus- 
tomer that his and your problems 
are over, when an exploratory twist 
of the horizontal hold control rears 
an awful doubt. Why, in this Philco 
model, should the hold control lock 
the picture in over the whole range? 
You know the characteristics of this 
set are that the picture should fall 
into sync toward the center of the 
horizontal hold control’s rotation, 
and that it should fall out of sync 
with several black bars showing at 
either the full clockwise or full 
counterclockwise setting. Oddly 
enough, failure to drop out of sync 
is a sign of incorrect circuit opera- 
tion and possible future trouble. 


OHMITE MANUFACTURING COMPANY | Fig. 8. Normal signal at plate of first 
3644 Howard Street ¢ Skokie, Illinois | IF viewed with demodulator probe. 


Fig. 9. Absence of a signal at plate of 
second IF stage indicates trouble. 
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Time Tested 


AGC Line 


Sm ied 
B+? 


Fig. 10. Grid voltage of second IF stage 
was +2 volts because of leaky C33. 











With patient resignation, you scoop 
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sening in DC voltages at cathode, _ 
grid, and plate of the AFC stage, j TRC4 

there are no other substantial indi- . TRANSISTOR 
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to avoid oscilloscope circuit loading, 
you trace back through C85 and 
toward the direction from which the Daly tester tha? 
signal came. Now you find that the checks car radio 
path of the wandering electron is ' e | power transisfOt® 
worst between the grid of the hori- ie 
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input waveform to the 7N7 is good, rent gain. In- 
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FAST 
PROFITS! 


exclusive 


PACE 


ANTENNA 
COMPARATOR 


permits new 
antenna 
demonstration 
in minutes — 
right on the 
customer's 

own set! 


There’s been talk aplenty about how 
to sell new antenna installations 
but only Taco has done something 
about it 


The new Taco Antenna Comparoa- 
tor allows you to show your cus- 
tomer in minutes what a new an- 
tenna will do for him. No climbing, 
no fuss, no muss — at the flick of a 
switch you demonstrate the new an- 
tenna vs. the old one — right on 
the customer’s set! 


Free 


And the best part of it is — the 
Taco Antenna Comparator is FREE 
at your Taco distributor. Get the 
complete deltails from him. 


TECHNICAL APPLIANCE CORPORATION 


SHERBURNE. NEW YORK 
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Fig. 12. Distorted waveform on grid of 
horizontal AFC produced by open C84. 


and the vertical blocking oscillator is 
behaving.) Also, this trouble isn’t 
likely to be in the power supply be- 
cause you have previously measured 
only minute ripple at its output. The 
DC voltage on the plate of the 7N7 
measures a good 50 volts, just as 
prescribed (Fig. 5). Now to theor- 
ize—just what could the matter be? 
If the DC supply is adequate, the 
sync inverter circuit is functioning as 
it should, and only the horizontal 
AFC is peculiarly affected, what 
could cause this 6-volt peak-to-peak 
distortion? You might ask yourself, 
“What is charging and discharging?” 
and your answer might be, “OK, so 
it’s a capacitor, but which one?” 
Yea, verily, and in this instance 
you have little choice but to do some 
disconnecting and take several fev- 
ered farad readings with the capacit- 
ance checker. No, it isn’t C85 or 
C86, you discover. But that 0.1-mfd 
plate decoupling filter C84, which is 
supposed to charge and maintain a 
smooth path for the wandering elec- 
tron, is wide open. Replacing it with 
a new and tested 600-volt molded 
bypass capacitor shoves your stray 
electron back into his orbit in a 
hurry (Fig. 13). And DC voltages 
on the horizontal AFC and oscillator 
are now as follows: Pin 1, -26.5V; 
pin 4, -97V; pin 3, -8.2V; pin 2, 
180V; and pin 5, 330V. Excellent— 


Fig. 13. Normal waveform at horizon- 
tal AFC grid after open C84 is replaced. 
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culling and selling more batteries—sup- 
plies clean, filtered DC to operate and 
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power transistorized equipment. Substitu- 
tion of PS-2 in circuit immediately spots 
faulty batteries—cuts down on rechecks. 
Can't be damaged by a short circuit— 
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cuits. Seco PS-2 lets you cash in on the 
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Fig. 14. Normal waveform at grid of 
vertical oscillator measures 105V p-p. 


now, as a final touch, you align the 
horizontal oscillator according to in- 
structions given in service literature. 

Before returning the set, better 
make certain that the high voltage 
anode of the picture tube is supplied 
with at least 13,500 volts, for the 
17-inch version of this series, and at 
least 16,500 volts for the 20-inch 
receiver. It’s also a good idea to 
check the 2-megohm high voltage 
resistors R120 and R121 for any 
change in value, since this can cause 
considerable picture blooming. Fi- 
nally, note that the rounded portion 
of the waveform in Fig. 4 has slight- 
ly less amplitude than its pointed 
peak. This is recommended to re- 
duce double firing or “gunboating.” 

Even though you didn’t run into 
vertical sweep trouble on this job, 
take a few minutes to examine the 
normal waveforms for the vertical 
blocking oscillator and vertical out- 
put circuits (which are displayed for 
each grid, respectively, in Figs. 14 
and 15). It is well to remember 
these waveshapes, for some very 
tough troubles can crop up in the 
vertical sweep section of this re- 
ceiver. Without adequate wave- 
forms, the writer has many a time 
“dogged” component by component 
through this circuit and still hasn't 
been entirely sure that all repairs 
were complete and accurate. he 


Fig. 15. Waveform at vertical output 
grid normally has 118V p-p amplitude. 
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and Electronic Technicians. See your Distributor 
» +. only one quality ,.. the finest — whether 
you choose individual items or the handy kits . . . 
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XCELITE, incorporate 


ORCHARD PARK, 
Canada: Charles W. Pointon, Ltd., Toronto 
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SET 


RATCHET TYPE 
CHIMNEY MOUNT 


Model RT (Galv. Banding) 
Model RT-ST 
(Stainless Banding) 


FASTEST, SIMPLEST, MOST 
CONVENIENT EVER MANU- 
FACTURED — Mounts in 2 
simple steps. Completely fac- 
tory assembled with no eye- 
bolts, banding clips, nuts, etc., 
to handle. Furnished with 
flat-lay, non-coiling banding, 
heavy gauge embossed, welded 
steel construction. Forged 
heat treated Alum. ratchets 


pioneer & 
outstanding 


SOUTH RIVER 


METAL PRODUCTS CO., INC. : 


i of antenna 


producer of 
finest line 


South River, New Jersey 


: mounts 


Canada: Len Finkler & Co., Toronto 


NEW YORK 


‘SENCORE: 
FILAMENT: 
CHECKER: 


MODEL FC-4 


*® COMPLETELY NEW 
&® MORE VERSATILE 
*® LOWER COST 


Quickly finds any open fil 
ament. Especially handy 
for servicing series fila 
ment TV sets and radios; 
only checker thot checks 
all octals, loctols, 7 ond 
9 pin 


DEALER NEY 
WITHOUT LEADs 
$2.75 


miniatures auto 
matically 
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Trans Stor 
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Checker 
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Tester 
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Continuity and voltage 
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merely plug in test leads 
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Rely on the tube that has always been speci- 
fied by leading independent set makers. 


| Llc Chip Bualily 
TUNG-SOL 


“Magic Mirror Aluminized 


PICTURE TUBES 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Ga.; Columbus, Ohio; Culver City, Calif. ; Dallas, Tex. ; Denver, Colo. ; 
Detroit, Mich.; Irvington, N. J.; Melrose Park, lll.; Newark, N. J.; 
Seattle, Wash. 
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Printed Circuit Kit 


80% of replacement needs 
for Centralab “Packaged Elec- 
tronic Circuits” are said to be 
met by the PCK-40 kit contain- 
ing 40 individually packed PEC 
units of 14 types. Price of the 
kit, including a metal file cabi- 
net, is $26.93 (dealer net). 


For further information, check 41W on Literature Card. 


Battery Tester 


For checking batteries under 
load while they are removed 
from the radio, the Sencore 
“Tru-Load” Model BT-101 sim- 
ulates conditions of current 
drain encountered during nor- 
mal operation. Test leads are 
clipped to the battery terminals, 
and a front-panel switch is tem- 
porarily flipped to the “No- 
Load” position for calibration 


of the meter. Then a multi- 
position load-selector switch is 
set to provide the optimum load ») 


for the battery type under test. aN 
Dealer net price is $15.95. 


For further information, check 42W on Literature Card 


Silicon Rectifiers 


ITT Components Division is 
producing a line of silicon recti- 
fiers in various mounting styles. 
Types for use in TV have rat- 
ings up to 500 ma DC at peak 
inverse voltages up to 500 volts. 


For further information, check 43W on Literature Card 


Radio Control Systems 


Switches for control of ma- 
chinery, lighting, signals, elec- 
trically-operated doors, etc., can 
be operated from a remote posi- 
tion up to a mile away with 
Perma-Power “Remote Signal 
Systems.” Transmitters and re- 
ceivers are available for opera- 
tion from either a 117-VAC line 
or an automobile-type 6- or 12- 








volt battery. The line-operated 
units are supplied in both fixed 
and portable types. Multiple- 








channel consoles with up to 12 
separate control relays are avail- 
able. 


For further information, check 44W on Literature Card 


Capacitor Assortments 


The following new capacitor 
kits are now available from 
Aerovox: AK-200, including 135 
general-purpose ceramic discs in 
24 values; AK-201HS, with 95 
ceramic discs in 16 values; AK- 
390HS, with 50 silvered micas 
in 10 values; AK-100, with 75 
Mylar tubulars in 12 values; 
and AK-1IOOHS, with 76 Mylar 
tubulars in 14 values. 


For further information, check 45W on Literature Card 





Communications Microphone 


A lightweight (8 oz.) mag- 
netic microphone for communi- 
cations service, the Shure “Ten- 
Four,” has a synthetic resin case 
that resists impact and is not 
attacked by corrosive chemicals 
or vapors. 

For further information, check 46W on Literature Card. 


Temperature Meter 


Temperatures of gases, liq- 
uids and solids can be measured 
within +3° F with the Simpson 
Model 389-3L “Dual Range 
Therm-O-Meter.” The 7” meter 
face has two scales covering 
~50° to 100° F and 100° to 
250° F. Price is $62.50, includ- 
ing a 15’ lead with a thermistor 
tip for sensing. The meter has 
jacks for two extra leads ($3.95 
each) and a switch that allows 
readings to be taken individually 
from up to three leads. 

For further information, check 47W on Literature Card 


Precision Resistors 


The price and physical size of 
Ohmite Series 77 metal-film 
precision resistors have been re- 
duced, and the range of avail- 
able values has been increased 
(Values from 25 ohms to 400K 
ohms are now. obtainable.) 
Axial-lead versions of these re- 
sistors are now being produced 
in both round and flat-sided 
styles. 

For further information, check 48W on Literature Card 


Stereo Turnover Cartridge 


A .7-mil diamond stylus for 
playing stereo records is mount- 
ed on one side of the Recoton 
RG745-1SD turnover cartridge, 
and a l|-mil sapphire stylus for 
monaural LP’s is on the other 
side. A companion model, the 
RG745-3SD, features a combi- 
nation of a .7-mil and a 3-mil 
stylus. The cartridges are mag- 
netic. 

For further information, check 49W on Literature Card. 


Speaker Data 


ig ee The University Technilog on 

- ea Loudspeakers ($1.00) contains 
64 pages of detailed data and 
specs as a guide for servicemen 
and installers who are responsi- 
ble for planning speaker sys- Rely on the tube that has always been a 
tems. Among subjects discussed 2 . ° ° . 
are: Where each oa of speaker favorite with leading independent service 
should be used, how to apply dealers. 
driver unit specs to practical 
cases, correct phasing, how to 

ote make best use of available audio 


: Chip Gualr 
power, etc. li, 
For Farther information, check 50W on Literature Card BK Ve Ups : Biutilt 7 


Line Voltage Stabilizer 


Fluctuations in line voltage 
within the range from 95 to 130 - 
VAC are corrected by the Acme 


Electric automatic voltage sta- 
bilizer, which furnishes constant ~ RECEIVING TUBES 
118-volt output to any TV or 

hi-fi set rated at up to 200 volt- 

amperes. A relay automatically TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, 
disconnects the primary circuit 
of the stabilizer when the load is 
removed. 


Signal Flashers, Picture Tubes, Radio, TV and Special Purpose 
Electron Tubes and Semiconductor Products. 


For further information, check 51W on Literature Card 
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Two combination tools 
that make your servicing 
work easier... faster! 


No. 1... °@” insulated blade 
screw driver with 4” nut 
driver. Pocket clip handle. 


No. 2... genuine Phillips 











110° CRT Pin 


Bent pins on  small-button 
110° picture tube bases can be 
realigned with the Workman 
ST-1 Pin Straightener. This unit 
is Open at one end so that it can 
be removed from the tube by 
finger pressure, as shown, with- 
out “rocking” or twisting. Dealer 
net price is 5lc each. 


For further information, check 52W on Literature Card 


Set Couplers 


The Blonder-Tongue A-102 
Exact-Match” two-set coupler 
feeds signals from a common 
antenna to two TV or FM re 
ceivers, or can be used to mix 
signals from four antennas onto 
a single transmission line. Cou- 
pler can be installed indoors, or 


Straightener 


No. 1 point driver with 4” nut 
driver. Pocket clip handle. attached to an antenna mast, 

: { using outdoor mounting Kit 

on” ~ A-100. 


wat 
wut Drwer 


come’ 


Mot 
"e 


For further information, check 53W on Literature Card. 


Rectifier With Adapter Kit 


A 500-ma silicon rectifier, de- 

signed as a replacement item for 

Only use in TV sets, has been intro- 

79¢ duced by International Rectifier 

Corp. Although this diode is 

Look for them on this hand- each equipped with pigtail leads for 

some VACO Display Card dealer's net. soldering into the circuit, it can 

at your favorite Parts also be adapted to fit into the 

Jobber. fuse-clip mounts employed in 

many TV receivers. All hard- 

ware necessary for conversion Is 

supplied, together with the rec- 
tifier, in KIT SD-500. 


For further information, check 54W on Literature Card 


Dual 1-Mil Needles 


For those phonograph users 
who no longer play 78-rpm rec- 
ords, and thus have no more 
need for a 3-mil needle on one 
side of a turnover cartridge, 
Sonotone has designed a replace- 
ment unit with |-mil diamond 
or sapphire needles on both 

YEATS Model No. 5 sides. This cartridge is one of 
the “4T” series of unitized cart- 
ridge-needle combinations. Price 
‘ is $5.95, including a mounting 
Only 47” tall, this new YEATS dolly is bracket. 
designed for TV and appliance men 
who make deliveries by station wagon 
or panel truck. No need to detach appli- 
ane for loading into the aneee” a Speaker Enclosures 
pick-up the YEATS “Shorty” will ; The Argos Model TSE-1 
slide into your vehicle with ease speaker enclosure (24” x 11” x 
Has aluminum alloy frame with 10'%.": $16.50 net) accommo- 
padded felt front, quick fastening dates an 8” woofer and a tweet- 


(30 second) strap ratchet, and er. Ducted ports boost bass re- 
endless, rubber belt step glide. sponse 
New YEATS folding platform at- ; 
tachment, at left, saves back- 
Folding platform breaking work handling TV 
is re x 24/2 chassis or table models. Call 
hi ' tant ~ 
"7 iichbapes your YEATS dealer today! 
only) $9.95 


VACO PRODUCTS CO. 317 E. Ontario St., Chicago 11, Ill. 


In Canada: Atlas Radio Corp., Toronto 19, Ontario 


Aluminum alloy 
Height 47” 
Weight 32 Ibs 


For further information, check 55W on Literature Card 


For further information, check 56W on Literature Card 


Fold-Over Towers 
A special hinged section on r 
- - Rohn “Fold-Over” towers per- 
Everlast COVERS & PADS mits the top portion of the tower 
to be lowered to the ground so 
made of tough water repellant that the antenna or rotator can 
fabric with adjustable web 
straps and soft, scratchless be serviced. These towers are 
white flannel liners. All shopes supplied in 10-fcot sections and 
One clese~ Write are available in heights up to 70 
SEND postcard for full information 9 feet. In cross section, the frame- 
on our complete line TODAY! TV Cover work forms an equilateral tri- 


i 
, she A” o > 4 
dolly angle 12 2" cna side. Boom, 
cable, and windlass are supplied 
with each tower. t 

sales co. ; 
Milwaukee, Wis 


YEATS semi-fitted covers are 


Furniture Pad 


2103 N. 12th St. For further information, check 63W on Literature Card 
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Rectifier Tester 


Selenium and silicon rectifiers 
can be tested under load with 
the Hallmark Model OC- 1 
“Omni-Chex,” a _ battery-oper- 
ated rectifier tester. This unit 
will also check other compo- 
nents such as crystal diodes and 
power transistors. Dimensions 
are 4” x 1%” x 2”, and the net 
price is $5.95 including batteries. 


For further information, check 58W on Literature Card. 
UHF Converters 


Jerrold “Ultracon” UHF con- 
verters feature a sealed, coaxial- 
type continuous tuner covering 

See Gann Seer nn nena aoe Channels 14-83. Model TCU 
8 ($22.95 list) is for use in strong- 
signal areas. “Ultracon Deluxe” 
(Model FTC; $39.95 list) in- 
©) G cludes an amplifier for better 
fringe-area performance, and is 
available in either mahogany or 

blonde finish. 


For further information, check 59W on Literature Card. 
Tape Recorder Head Cleaner 


You can clean iron oxide and 
dust off the heads and capstan 
of a tape recorder without dis- 
assembling the machine, if you 
use a Walsco “Kleen-Tape.” 
This service aid is a fabric tape 
which has been impregnated 
with a solvent and then wound 
on a standard 5” reel so that it 
can be played through the ma- 
chine in the same way as an 
ordinary recording. 


For further information, check 60W on Literature Card. 
Battery Merchandiser 


A counter display rack for 
RCA batteries has three shelves 
and is of all-metal construction. 

Several new types have been 
added to the RCA battery line. 
VS321 (4% volts) and VS336 
(1% volts) are specially con- 


structed to provide longer serv- D-58 CATALOG 


ice life than standard dry cells 


in transistor radios. VS322 is a at your 


9-volt unit for replacement use 


For further information, check 61W on Literature Card Authorized 
DC Bias Supply ERIE DISTRIBUTOR 


A continuously variable DC 


voltage from 0 to 67.5 volts, The new ERIE D-58 Catalog, 


useful in receiver alignment or ° . 

AGC troubleshooting, is_pro- including the complete and . 
vided by the battery-operated enlarged line of ERIE Electronic 
Kingston Model BB-1 “Variable . 

DC Source.” A_ built-in meter Components = ready. Your 
indicates output in two ranges authorized ERIE Distributor has a 
(0-10 and 0-100V) with 5% ac- ’ 

curacy. The battery employed is copy for you. If he cant supply you, 
a standard radio “B” type. Net write us, giving his name. 

price is $14.95, less battery 


For further information, check 62W on Literature Card 


Make the ERIE Catalog 
Your Catalog 


Stereo Conversion Kit 


_ Recent-model Garrard record 
players can be wired for stereo 
yi with a kit consisting of cables 


and mounting hardware. Kit 
/| SCK-1 converts the following Cbelionies Distubutrr, 
models: RC 88, 98, 121, and “wire we oe 
@,, 1 Mk IL Kit SCK-2 converts 


Model RC 121/IL. ERIE RESISTOR CORPORATION 








ERIE, PA. 
or further information, check 57W on Literature Card 
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Advertiser 


Aerovox Cor 

Affiliated T Labs 
American TV & Radio Co 
Anchor Products Co 


(ATR) 


Bak Mf 
Belden ai ° 
British Industries Corp 
Bussmann Mfg. Co 


Co 
Cc 


Castle TV Tuner Service 

Centralab, A Div. of Globe-Union, Inc 
Charles Engineering, Inc 

Chicago Standard Transformer Corp 
Clarostat Mfg. Co., Inc 

Clearbeam Antenna Corp 


Duotone Co., Inc 


EICO 

E-Z-Hook Test Products 

Electro-Voice, Inc 

Electronic Publishing Co 

Erie Resistor Corp. 

Fanon Electric Co., Inc 

General Cement Mfg. Co 

General Electric Co 

General Electric Co.—Television 
Receiver Dept 


Hickok Electrical Instrument Co 
Hycon Electronics, Inc 


Illinois Condenser Co 
International Resistance Co 
(I 


Cc) 2nd Cover 


Jackson Electrical Instrument Co. 65 
Jensen Mfg. Co 51 
Jerrold Electronics Corp. 63 


Kedman Co 79 
Kingston Electronic Corp 36 
Littelfuse, Inc 4th Cover 
Mallory & Co., P.R 54, § 
Marjo Technical Products Co. 

Merit Coil & Transformer Corp 

Milwaukee Resistor Co 

Mosley Electronics, Inc 


Ohmite Mfg. Co 


Planet Mig Co 
Pyramid Electric Co 


Quam-Nichols Co 


RCA Electron Tube 
Division 

Radio Receptor Co., Inc 

Raytheon Mf Co 

Rogers Mfg &o 


69, 3rd 


Sams & &Co., Inc., Howard W. 
Sarkes Tarzian, Inc. (Tuner 
Seco Mfg. Co 
Service Instruments 

Corp 64, 73, 77, 
Shure Brothers, Inc 
Simpson Electric Co 
South River Metal Products Co 
Sprague Products Co 
Sylvania Electric Products, Inc 


35, 58, 
Division) 
73 


79, 81 


Technical Appliance Corp 
Triad Transformer Corp 
Trio Mfg. Co 
Triplett Electrical Instrument Co 
Tung-Sol Electric, Inc 


(TACO) 


Ungar Electric Tools, Inc 
Vaco Products Co 
Vis-U-All Products Co 


Walsco Electronics Mfg. Co 
Webster Electric Co 

Weller Electric Corp 
Westinghouse Electric Co 
Winegard Co 


Wright Steel & Wire Co., G.F 


Xcelite, Inc 


Yeats Appliance Dolly Sales Co 
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CATALOG AND LITERATURE SERVICE 


ACCESSORIES 


1W. ANCHOR — Complete catalog of test, 
service, and hi-fi equipment and acces- 
sories, with full description of functions 
and specifications. See ad page 66. 

. E-Z-HOOK — A convenient reference 
sheet titled, “How to Build the Five 
Most Useful Scope Probes,”’ with sche- 
matic, mechanical component layout, 
etc. See ad page 77 

. YEATS — Folding platform attachment 
for handling table model TVs and TV 
chassis. See ad page 8&6. 


ANTENNA DISTRIBUTION 
4W. JERROLD — 


catalog on equipment for improvin 
home TV reception, simplifying T 
distribution systems, and improving TV 
servicing. See ad page 63. 

MARJO — “Channel King” Indoor An- 
tenna Bulletin #25 describin new 
models and model revisions. ee ad 
page 66. 


New 8-page illustrated 


CAPACITORS 


6W. ILLINOIS CONDENSER—New cata- 
log sheet featuring subminiature elec- 
trolytic capacitors gives complete data 
on the Illini Type SMT tubular elec- 
trolytics, including voltage and temper- 
ature ranges listed in simple chart 
form. Also illustrated and described is 
the Illini Type SMTU upright elec- 
trolytic line. See ad page 8&1. 
. SPRAGUE — “ABC's of Ceramic Ca- 
pacitors,” a comprehensive brochure on 
theory and applications. See ad page 10 


CARTRIDGES & NEEDLES 


8W. JENSEN — New Jensen cartridge cata- 
log. 


CONTROLS 


9W. CLAROSTAT — RTV-Program dealing 
with TV replacements and special con- 
trols. See ad page 41 

GENERAL CEMENT — Auto Radio 
Control Replacement Guide, FR 3472. 
See ad page 79. 

IRC —— Form S-054, dealer stock .iyer 
See ad 2nd cover. 


10W. 


11W. 


BUSSMANN—Quick reference catalog 
to all types of fuses used in the elec- 
tronic industry — Bulletin SFUS. See 
ad page 45. 
. LITTELFUSE—Illustrated price sheet 
on fuses, fuse-holders, etc. See ad 4th 
cover. 


MICROPHONES 


14W. ELECTRO-VOICE 
on public-address 
microphones 


PICTURE TUBES 


1SW. SYLVANIA — “There's a Big Differ- 
ence in Television Picture Tubes,” a 
16-page 
precision 
techniques 
and 
tubes 


RESISTORS 


16W. MILWAUKEE RESISTOR — Infor- 
mation on promotionally-priced dealer- 
serviceman Sl-piece card replacement 
stock. See ad page 8&2. 


SERVICE AIDS 


17W. CENTRALAB — New 16-page P. E. C. 
Guide contains a new “How to Select, 
Test, and Replace” section. Also com- 
plete information on 8 new circuits. See 
ad page 59 


SPEAKERS 
18W. QUAM-NICHOLS — 1958 speaker cata- 
log listing 111 replacement speakers for 
outdoor and high-fidelity applications 
See ad page 76 


STEREO EQUIPMENT 
19W. FANON—Sterophonic phonographs and 
stereo conversion kits. See ad page 60. 


Catalog No. 126 
and general-purpose 
See ad page 37 


illustrated brochure describing 
manufacturing material and 
that contribute to the life 
performance of quality picture 
See ad page 39. 


TECHNICAL PUBLICATIONS 
20W. HOWARD W. SAMS — Descriptive 
literature on new book, “Servicing 
Transistor Radios,’ plus new 1958 Book 


List including the latest technical pub- 
lications on TV, radio, electronics 
audio, hi-fi, etc. See ads pages 35, 58, 
72. 


TEST EQUIPMENT 


21W. AFFILIATED TV — Catalog sheets, 
literature and sales plans for service- 
men on complete line of self-service 
tube testers. See ad page 78. 

. B4K — Bulletin AP12-R gives helpful 
information on new point-to-point sig- 
nal-injection techniques with Model 
1075 TV “analyst”; other bulletins 
describe “Dyna-Quick” Models 5S00B, 
650, and automatic 675 portable dy- 
namic mutual conductance tube and 
transistor testers plus Model 400 CRT 
cathode rejuvenator tester. See ad page 
9. 

. EICO New 1958 16-page catalog 
shows you how to save 50% on test 
instruments and hi-fi equipment in both 
kit and factory-wired form. See ad page 
67. 

HICKOK — 4-page, 2-color brochure 
on new “Portable Cardmatic Tube and 
Transistor Tester.” See ad page 48. 

. HYCON — 2-color data sheet on Model 
645AR rack-mounted digital volt-ohm- 
meter contains complete specifications 
and describes operating principles. Unit 
reads DC volts, AC volts, and resist- 
ance with accuracy of 0.1% on DC and 
ohms, 1% on AC bow 10 to 1000 volts. 
See ad page 77. 

. JACKSON — Folder covering entire 

line of “Service Engineered” test equip- 
ment. See ad page 65. 
KINGSTON — New 12-page catalog 
describes complete line of Absorption 
Analyzers including the new odel 
PO-1 with a wide variety of direct and 
electrostatic probes, in addition to 
Model AC-1 Series-String Pulse Gener- 
ator, Model BB-i Variable DC source, 
and Model PM-1i Probe-Master. See ad 
page 36. 

. RCA — Form 3F767, flyer on Model 
WV-84B ultra-sensitive DC microam- 
meter. Form 3F764, RCA test-equip- 
ment line flyer. See ads page 69 and 
3rd cover. 

. SECO — Catalog material with 
trations and specifications on 
equipment and reprint of article 
“Troubleshooting T Deflection cir- 
cuits.” See ad pages 73, 82. 

. SERVICE INSTRUMENTS — New 

multicolored catalog includes photo- 
raphs of each Sencore product in use 
omplete information and schematics 
are included. See ads pages 64, 73, 77, 
79, 81, 83. 

. SIMPSON—New Test Equipment Bul- 
letin 2060. See ad page 40. 
TRIPLETT — New No. 37-T Test 
Equipment Catalog. See ad page 57 
Vv S-U-ALL — Catalog sheet on new 
V200 Picture Tube Tester and Reacti- 
vator. See ads pages 64, 81. 


TOOLS 


74W. KEDMAN — Catalog sheet describing 
4 screwdriver displays and specifications 
of 14 kinds of screwdrivers in the com- 
pony’ line. See ad page 79. 
ELLER — 2-color fiyer illustrating 
new solderin irons with built-in 
“Magnastat” Temperature Control. See 
ad page 61. 
XCELITE — Complete 
See ad page 8&3. 


TRANSFORMERS 


37W. CHICAGO STANDARD—1i00-page TV 
Transformer Replacement Guide, cross- 
referenced for over 7,000 chassis of 98 
manufacturers. See ad page 75. 

. MERIT—"“Service Technician’s Hand- 
book” lists part numbers and prices of 
products in company’s line. See ad page 
52 


illus- 
line of 


J6w tool catalog. 


. GENERAL ELECTRIC — 
tube interchangeability chart 
television and radio types which can 
directly replace 180 others. See ads 
page 12-13, 43, 49. 

. RAYTHEON — Revised 14-page Tele- 
vision Picture Tube Characteristics 
booklet includes data on aluminized 
black-and-white and color tubes, face- 
plate deflection angle, bulb dimension, 
ion-trap information, and basing dia- 
gram. See ad page 15 
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SUPPLEMENT TO SAMS AUGUST 1958 MASTER INDEX 
Covers PHOTOFACT Set Numbers 411 through 418 Released 
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This Supplement is your index to new models covered by PHOTOFACT since August 1958. For model coverage 
prior to this date see the Sams Master Index dated August 1958. Use this Supplement with the Sams Master 
Index—together they are your complete Index to PHOTOFACT coverage of over 30,000 receiver models. 





ADMIRAL 
Chassi s 


GOR-8511A, GODR-8512A, GDR- 
8513A (See Photofact Servicer) 


er) 
GRO. 8517A, GRD- 518A (See Pho- 
3 


tofect Servicer) 

GTM-1638A, GTM- 1639A, 8 411—5 
@GTM-4201A ... 413-16-S 
@GTM-4301A 413-16-S 
@WG-4204A . 403-12-S 

ALLSTATE 

(See Aute Radic Listing) 


AMERICAN MOTORS 
(See Aute Radio Listing) 
ANDREA 
@BLB-VP21-110 (Ch. VP21-110) 
4) 


@8T-VP21-110 (Ch. VP21-110) 
CRP-24WA (Ch. RP24WA, RQ}2T-1) 


@ET-VP21-110 (Ch. VP21-110) 
4) 


@FLB-VP21-110 (Ch. VP21-110) 


@FT-VP21-110 (Ch. VP21-110) 
@18-VP21-110 (Ch. VP21-110) 
41 


@T-VP21-110 (Ch. VP21-110) 
13—1 

2cr- P12WB =. PI2WB, RQ12T-2) 
‘ 4164 


Ch. P12WB 
Ch. RP24WA 
Ch. RQ12T-1, -2 
@Ch. VP21-110 ... 
ARVIN 
1581 (Ch. 1.44000) 
Ch. 1.44000 ‘ 
AUTOMATIC 
(Also See Auto Radio Listing) 
BLAUPUNKT 
(Also See Auto Radio Listing) 
Arizona 57 ..... 4aie—4 
Grenada 2330 ‘ 418 4 
Monaco ee 418-4 
CADILLAC 
(See Auto Radio Listing) 
CHEVROL 
See yy Radio Listing) 
CHRYSLER 
(See Auto Radio Listing) 
COLUMBIA RECORDS 
HF-2 
515. 


41i—s 
415s—«6 
413-6 
412-6 
415s—< 
412-4 
412-6 


RA4B-B157A 
@TV3-9402A 


DAVID BOGEN 
PRSOIC (See Photofact 


418—5 
398) 


Servicer) 
418 
DESOTO 

(See Auto Radio Listing) 


DEWALD 


L-5000 4186 


DODGE 
(See Avto Radio Listing) 


Set 
No. 
DUMONT 
@RA-406, RA-407 
@Sportsemon 17 .. 


1202960, 120297A) 


on 


©1414, 1415 (Ch. 1204075, 
1 


©1432, 1433 (Ch. 
2 


120423u) 
1434, 1435 (Ch. 1204208, 
120421U 


1440, 1441 (Ch. 
120418U, 


1204175, 
1204198) 


Folder 
No. 


414—1 
414—) 


@C502C, C503C, C504A, C505A (Ch. 


412—1 


"1203190, 


2—1 


4137 


120422S, 


416— 
abe 1439 (Ch. 1203978, 1204175, 
20418U 416—i 


416—) 





Set Folder 

No. Neo. 

GENERAL ELECTRIC—Cont. 
@2172419, -UHF, 2172420, 
2172421, -UHF (''m4"’ 


-UHF, 
Line) 
aman .. £1— 
@2172425, -UHF, 2112426, -UHF 
('M4"" Line) ova 416—2 
850 


GROMMES 
GRrT-3 


HALLICRAFTERS 
@17PT (Ch. 82014)... 
@1790P (Ch. A2014) 
@1790U (Ch. 82014) 
@Ch. A2014, 82014 


HARMAN-KARDON 
A-12 .. 
TA-12 


Set Folder 
Ne. No. 
METEOR —Cont. 
@818! (Ch. 528.50250) 41i—2 
@Ch. 528.50180, 528.50182 411—2 
@Ch. 528.50240 411—2 
@Ch. 528.50250 411—2 


MOTOR 
(Also teen Auto Radio Listing) 
3F22C, E, R (Ch. HS-599).416-10 
3H248-1, 8-2, S-1 (Ch. HS-601) 
415-1) 
M, M-1 (Ch. HS- 
602) 415-11 
5P22GW-1, RW-1, S-1, 5P23E-1, 
PN.1, WB-1 (Ch. HS-647) 363-14 
geet, 'N, ay (Ch. HS-637).364—6 
. HS-5 416-10 
cn. HS- rif HS-602 415-11 
Ch. HS-6 364-6 
Ch uS.647 363-14 


3H24S-2, B, B-1, 








THIS IS YOUR LATEST INDEX SUPPLEMENT! 


FOR COMPLETE PHOTOFACT LISTINGS 
USE IT WITH THE AUGUST 1958 MASTER INDEX! 


THROW AWAY 








ALL OTHER SUPPLEMENTS 








@1452, 1453 (Ch. 
120425Y) 
@1466, 1467 (Ch. 
120435P, Y) 
@1470, 1471 (Ch. 
120446Y) 
@Ch. 1202960, 
@Ch. 1203190, 
Ch. 1203718 

Ch. 1203978 .. 

@Ch. 1204078, 120408U 

@Ch. 1204178, 120418u, 
1204208, 120421U, | 
120423U . 

@Ch. 120424W, 120425Y.41 

@Ch. 120434N, W, 1204 


120297A 
120320A 


_ 
120445W, 120446Y.41 
FAIRCHILD (Also See 


ech. 


120424W, 
41 


204225, 


416—) 
2-17-$ 
35Y, P 


12-17-$ 


2-17-$ 


Record Changer Listing) 


FIRESTONE 

4-A-176 (Code 1-7-4T4) 
4-A-177 (Code 1-7-5711) 
4-A-178 (Code 1-7-4C3) 
4-A-179 (Code 1-7-5C9) 
4-C-35 (Code 1-7-W100) 


416—6 


(See Auto Radio Listing) 


GENERAL ELECTRIC 
C415, C416, C417 
PISA 


P715A, 
P7258, 
P735A, 
P750A 
P765A, B, 

@1772405, 


8, C, P716A, B 
°7268 
P736A . 


P766A, 8 
-UHF ("M4 


@ 1772410, 
1772412, 


UHF, 1772411, 
UMF ("M4 


@21€2440, -UHF, 
M4" Line 

-UHF, 

Line) 


@21C2445, 
"ma" 


NOTE: PCB Denotes Production Change Bulletin. 


Line) 
1 


4) 
2102441, 


21C2446, 
4 


412-9 
417—5 
417—5 
414-4 
41i—9 
4144 
417—5 


416—2 
-UHF, 
Line) 
6-2 
UHF 


-UHF 
16—2 





HOFFMAN 
@8W1707 (Ch. 
@CWw1707 (Ch. 
@RW1707 (Ch 
@TWI707 (Ch 
@Ch. 338 


HOTPOINT 
@145208, -UHF, 
("Q3"" Line) 


417—! 
417—1 
417—1 
417—! 
417—) 


148209, -UHF 
41 

IMPERIAL 

(See Auto Radio Listing) 


KNIGHT 
KN-200 (92$2405) 
KN-315 (9252410) 
KN-410 (92SX408) 
KN-632 (922404) 
KN-3035 (93SX055) 
92SX408 
9281404 
92S2405 
92S2410 
938x055 


LINCOLN 
(See Auto Radio Listing) 


MAGNAVOX 
Chossis AMP-167AA 
Chassis AMP-168AA 
Chossis CR-744AA 
@Chossis U27-01AA, 
U27-03AA, va? O4AA 
@Chossis V27-01AA, 
V27-03AA, v2? O4AA 


MERCURY 
(See Auto Radio Listing) 


METEOR 
@7144 (Ch 
@7146 (Ch 
@7180 (Ch 
@8144 (Ch 
@8145 (Ch 
@8146 (Ch 
@8147 (Ch 
@8180 (Ch 


411-10 
412-10 


41i—! 


$28.50180, 182) 411—2 
528.50180, 182) 411—2 
528.50180, 182) 411—2 
528.50240) 411—2 
528.50250) 411—2 
528.50240) 411—2 
528.50250) 411—2 
528.50240} 411—2 


@ Denotes Television Receiver. 


MUNTZ 
802 


NUTONE 
2011, 2012 


OLDSMOBILE 
(See Auto Radio Listing) 


OLYMPIC 
@CAIOS, U (Ch. GA, GAU).415—! 
@CB106, U, CBI07, U (Ch. GB, GBU) 

415—| 

ecpios, U, CDIO?, U, CDII0, U 

(Ch. GD, GDU) (Run 5 and 

x 417—2 

U (Ch. GF, GFU) 
41 


— |} 


415-12 


418-10 


above) 

@CF400, U, CF401, 
@CH402, U (Ch. GH, GHU) (Run 5 
and above) 417—2 
@KAI15, U (Ch. GA, GAU).415—1 
@KB116, U (Ch. GB, GBU).415—1 
@KD118, U, KDII9, U, KDI70, U 
(Ch. GD, GDU) (Run 5 and 
above) 7—2 
@K0D188, U (Ch. GD, GDU) (Run 5 
ond above) 417—2 
@KF405, U (Ch. GF, GFU). .415—! 
@KH406, U, KH407, U (Ch. GH, 

GHU) (Run 5 and above) 
417—2 
@PKAII5, U (Ch. GA, GAU) 415—1! 
@PKBI16, U (Ch. GB, GBU) 415—!1 
@PKDI18, U, PKDII9, U (Ch. GD, 

GDU) (Run 5 and above) 
417—2 
@TAIOO, U (Ch. GA, GAU).415—1! 
@TB101, U (Ch. GB, GBU). .415—1 
@TD102, U (Ch. GD, GDU) (Run 5 
and above) 417— 
@TY103, U (Ch. GY, GYU). .416—3 
@1CA9, U (Ch. GA, GAU).415—1 
@1C897, U (Ch. GB, GBU). .415—1 
@Ch. GA, GAU, GB, GBU 415—) 
@Ch. GD, GDU (Run 5 and above) 
417—2 
GF, GFU 415—!) 
GH, GHU (Run 5 and above) 
417—2 
416—3 


@Ch 
ech 


ech. GY, GYU 


Denotes Schematic Coverage Only. 


@8100BE, GR (Ch 
182) 


Set 
No. 


Folder 
Ne. 


PACKARD 
(See Auto Radio Listing) 


PACKARD-BELL 

ori. 

6RCl 

PHILCO 

F-743, F-750, F-752, F-754, F-758 

413-12 

.. 809, F-813, F-815, F-817 413-12 
ng ta F-1902 404-) 

HFT. 

at. 200, 


417—8 
417—8 


RT-200-1, 


19 

7-900 (Codes 124, 
PHONOLA 

158 


405- 
126). ..401-10 


354-14 
354-14 
354-14 
416-1) 
399-10 


1257, 1357 399-10 


PLYMOUTH 
(See Auto Radio Listing) 


PONTIAC 
(See Auto Radio Listing) 


RCA VICTOR 
RK213 
(Ch. 
RS-163) 
@14P09030, U, 
14PD3034, U 


418-11 
RC-1180, RS-147C, D, 
418-1) 


14P09033, U, 

(KCS 120A, 

4) 
@14PT9011, U,14PT9012, U 
KCS 120A, B 
@17P09062, vu, 
KCS118C, D) 

@17P09070, U, 17P°D9072, U, 
17PD9074, U (Ch. KCS118C, D) 
a! 


17P09064, U (Ch 
4i8—) 


41 
@17P09078, 17709079, U (Ch 
KCS118C, D) 418—! 
17PT9042, U 
41 


@17PT9050, 'u, 17PT9054, U, 
17PT9059, U (Ch. KCSIIBA, 8) 
416—! 


418) 
415—2 
416-1! 
418-11 
418-11 


@Ch. KCSIIBA, B, C, D 
@Ch. KCS 120A, 8 

Ch. RC-1180 

Ch. #$-147C, D 

Ch. RS-163 


REGENCY 
TCR-2A 
5C, ™R-7, 
SEIMENS 
T333USA (See Photofact Servicer) 
411 


417—9 


TR-BA 417—9 


1135W (See Photofoct Servicer) 
411 
SETCHELL-CARLSON 
@P64 (Ch. CI02A) 
@ST59 (Ch. 258-A) 
@58C2! (Ch. 258-A) 
@Cch. CIO2A 

@Ch. 258-A 


—15-$ 
418—2 


SILVERTONE (Also See Record 
Changer and Recorder Listing) 
1333 (Ch. 185.806) (See Photofact 
Servicer) 412 
1334 (Ch 
Servicer) 
1336 (Ch 
Servicer) 
1392 (Ch. 185.10200) (See Photo 
foct Servicer) 414 
1393, 1394 (Ch. 185.10300) (See 
Photofact Servicer) 414 
1395 (Ch. 185.10400) (See Photo 
fact Servicer) 4 
1396 (Ch. 185.10500) (See Photo 
fact Servicer) 4 
8044, A, 8045, A, 8046, A (Ch 
528.53050, 51) 7-11 
8052, 8053, 8054 (Ch. 528 press, 
417-11 


185.807 (See Photofoct 


185.809) (See Photofact 


51) 
8057, 8058 (Ch. 528.53130, ay 


‘81, 


~-4 


528.501 80, 
a 





Set Folder Set 
SILVERTONE—Cont. SYLVANIA 
@BI02AAQ, ACL, AQ, Cl, YL (Ch —. 3204TU, 3204YE 
$82.50200, 201, 202)... 413-2 1-617 41 
@8106 (Ch. 582 50200, 201, 202) 4307 HN 1-609-6) 
ivi—2 4501 (Ch. 1-624-1) 
@6110, 111, 6112, 6113 (Ch. 528.- Ch. 1-609-6 
$0220, 221, 230, 231, 240) Ch. 1-617-1 
11—2 Ch. 1-624-1 
©6146, 6147 (Ch. 582.50240, 250) | 
. to | | TONFUNK 
©8150, 6151, 6152, 8153 (Ch. 528.. w2006M 
$0220, 22), 230, 231, ny! 2086 
2 
8220 (Ch. 582.53140).... 414-13 | TOWER 
9053, 9054 (Ch. 528 wow (See Recorder Listing) 
-1 
©7100, £8, FG, 9101, EB, FG, TRAV-LER 
PIO2ZAQ, BL, CC, GY, PIOSAG, @17MT65 (Ch. 743.48) 414-3 
GL, CL, GY (Ch. 528.50240, 250) @721-K-610 (Ch. 775-88)... 414—3 
—2 | @721-K-630, U (Ch, 743-28) 412-3 
@9110, 9111 (Ch. $28.50240, 270) @72)-K-671, U (Ch. 743-38) 415—3 
— @721-LP-650 (Ch. 775-88). 414—3 
@9118 (Ch. 528.51220, 222, 223) | @721-tP-701, U (Ch. 743-38) 
417— 41s—3 
@9119 (Ch. $26.51230, 231, 232) @721-MT-600 (Ch. 775-88). 414-3 
—3 | @721-MT-620, U (Ch. 743 2) 
@9150, 9151 (Ch. 528.50240, 270) 412-3 
4ii—2 @721) 1-661, U (Ch. 743-38) ss 
923), 9234 (fb. $28.56003, 4) | @1722 (Ch. 775-88) 414-3 
386-) @1723, U (Ch. 740-78) 414—3 
Ch. 185.806 (See Photofoct Serv- @1724 (Ch. 775-88) 414—3 
leer) 412 i ©1730, 1731 (Ch. 729-26, 775-57) 
Ch. 185.807 (See Photofect Serv 413 
‘cer) 412 ©1760, Uv -y 743-18) 
Ch. 185.809 (See Photofoct Serv. | @Ch. 729 
eer 4! @Ch. 740- -e 
Ch. 185.10200 (See Photofoct Serv. | @Ch. 743-18, 
leer) @Ch. 743-38 
Ch. 185.10300 (See Photofoct Serv. | @Ch. 743-48 
icon) a4 @Ch. 744-88 
Ch. 185.10400 (See Photofact Serv @Ch. 775-57 
heer) 44 @Ch. 775-88 
bar My 10500 (See Photofact Serv 
TRUETONE 
ech. “128 $0180, 528.5018), 528 
$0182 411—2 
@Ch. 528.50200, 201, 202. 411—2 , 20C1833A 
@Ch. $26.50220, 528.5022! 411—2 @2DC1835A, 20C)1837A 
@Ch. 528.50230, 528.5023! 411—2 @2DCIS41A, 20C1843A, 
@Ch. 528.50240 411—2 
@Ch. 528.50250 41i—2 @20C1900A, 20CI 901A 
@Ch. 5$286.50270 411—2 | @20C2831A, 20€2833A 
@Ch. $28.51220, 528.51222. 528 @20C2841A, 20C2843A 
$1223 417—3 @20C3840A 
528.51230, 528.5123), 528 @20C3900A, 20CI90IA 
$1232 4! 3 


Ch. $28.53050, 528.5305! 417-1! Vv-— 
Ch. 526.53130, 528.5313) 417-11 557 
Ch. 526.53140 414-13 
Ch. 528.53340 47-1) 563, 566, $60 

Ch. 528.56003, 528.56004 386-~!0 wescor 

SONIC (See Webster-Chic ) 

450 412-12 (Also See Recorder Listing) 


470 a1t-15 WEBSTER-CHICAGO 
STROMBERG-CARLSON 1891 412-15 


PR-7IIC, K, M 417-13 WELLS-GARDNER 


STUDEBAKER @321N73-A-3701 413—3 
(See Auto Radice Listing) @321N73-A-3750 413—3 


NOTE: PCB Denotes Production Change Bulletin. @ Denotes Television Receiver S Denotes Schematic Coverage Only. 


Set Folder 
No. 


Set Folder 
Ne. No. 


WELLS-GARONER—Cont. 
@©321N73-A-3762 AUTO RADIOS 


@321N73-A-379) 
@2321N73-A.3703 ALLSTATE 


@2321N73-A.3752 6231, 6232 (Ch. 528.62310, 320) 


@2321N73-A-3763 


: ewe : . 5 
@2321N73-A.3793 Ch. 528.62310, 528.62320 413—5 


@3321N73-A.3798 


WESTINGHOUSE ewR (8990543) 
@H-21K210, A, H-21K211, 8990543 . 
V-2364 


1, 3) ae uTOMA 
en ae A, H-21KU2T1, A (Ch a bled 


41\5—4 
4\s—4 


¥.2364 ‘su13 CRT97, CTR-I7, CTR-77A, DET-27, 


2, -4) 
en. 211206, A, -217207, A (Ch. | FTP-37A 
V-2364-1, -3) 11—3 BLAUPUNKT 
@H.21TU206, A, -21TU207, ‘Alo “Pranhien’® (190009) 
V-2364-2, -4) —3 ; 5 
H-490P4, H-491P4, H-492P4, ae oe 
H-493P4 (Ch. V-2234-1) (See condi. J 
Phototoct Servicer ais CADILLAC 
H-5O8P4 (Ch. V-2234-1) (See Pho- 
tofact Servicer) aie 7270408, 7270555 
H-585T5 (Ch. V-2259-3). 392-13 CHEVROLET 
H-651P6, H-652P6, W-089P6 (Ch 987730 
a 


1-18 374861) 


H-671TS (cn 
92-13 CHRYSLER 
H-675T5 (Ch (See Moper) 
3 405-\6 | DESOTO 
@H-988.18, -1T (TV Remote ae | (See M r) 
HF.1040P, HF.10SDP, HF-106DP DODGE 
250 415-15 See Moper 
HF.-119DP . ’ 
415-15 | FORD 
HR.1028N, HR-1038N (Ch FEM-18805-A, -B 
V-2500-2, V-2502-1) .. 413-15 FEV-18805-F 
HR-107DP, HR-108DP, HR-109DP 7481 (FEM-18805-A) 
(Ch. V-2501 -2, V-2502-2) 417-14 848T (FEM-18805-8) 
HR-1200P, HR-1210P, HR-1220P 84MS (FEV-18805-F) 
(Ch. V-2501-2, V-2502-3) 417-14 
Ch. V-2234-1 (See Photofect Serv- IMPERIAL 
icer) ais (See Mopar) 
vies 2 SG | uous 
V-2364-1, -2, -3, -4..411—3 FFC-15491-8 
¥.2390.3 405-14 FFC-18805-C, -D 


3-12-8 


393-7 
394-8 
392-7 


4ii—7 


412—5 
412—5 


394-17-S 


v-2500-2 413-15 ‘a -D (Above Serial No 


V-2501-1 415-15 on 
V-2501 -2, V-2502-2,-3 417-14 | Q58HP (FFC-18805-C, 
V-2502-1 413-15 | Serial No. 50,000) 

88BH (FFC-15491-8) 

ZENITH 


AS516G, Lt, W (Ch. 5A09). 418-13 ape t 
ASIOF, V, ¥ (Ch. 5SA07). 418-13 5841 : 
AP9B 417-15 858M (FEW-18805-T) 
HFII78RD (Ch. 11A20).. 416-12 
HFIISSMD, RO(Ch.11A20) 416-12 MOPAR 
HF1284D, ED, LD, YD (Ch. 11421) 854 
4 922 
HBL286RD (Ch. 11A21) 923 
924 (C-5809) 
14221 
Royo! 300F, R, ¥ (Ch wm 925 (P-5803) 
Roya! 1000 405-17-S MOTOROLA 
Ch. 5A07, 5A09 416-13 c™sx 
Ch. 7AT4221 412-16 CTMS7XK 
Ch. 11A20, 11A21 416-12 GV -800 


401-16-5 


858H (FFC-18805-C, -D) 394-17-S 
D) [Above 


401-16-S 
416-38 


411-11 
415-10 
414-6 


413-11 
398-17-S 
416—8 


416—9 
416—9 
410-18-S 


BM 

BMX 

398X 
OLDSMOBILE 
989127 
989129 .. 
PACKARD 
AC-2906 
AC-2907 


PLYMOUTH 
(See Mopar) 
PONTIAC 
988822 
STUDEBAKER 
AC-2906 
AC-2907 


RECORD 
CHANGERS 


FAIRCHILD 
412-4 413—8 
SILVERTONE 
528.56100, 1, 2, 3, 4, 5, 6, 
526.56110, 11, 12, 13, 14, 15, 
16, 17, 528.56120, 21, 22, 23, 
24, 25, 528.56130, 31, 32, 33, 
, 36, 528.56160, 170, 
, 230, 231, 240, 241, 
, 260, 261, 270, 271, 
417-10 


RECORDERS 


COLUMBIA RECORDS 

570, 575 415—5 
EKOTAPE 

270 Series, 280 Series 416—5 
MAGNAVOX 


300H (Recorder Amp 
Photofact Servicer) 


PENTRON 

NL-1, -1S, NL-2, -25S, 

TM-1, -4 

SILVERTONE 

9070 (Ch. 528.58002, 528.59062) 
380-1) 


9072 (Ch. 528.58100, 528.59210) 
W 


528.58000, 1, 528.59000, 1 417-12 
TOWER 

469) 414—8 
wescor 

2811, 2821, 2891 413-14 








now PHOTOFACT makes 


“duck soup” of tough 
Printed Board Servicing 











exclusive new Sams 
feature eliminates costly 
hunting for test points... 
no more maze to trace... 
no need to flip-flop 
board... makes printed 
board servicing 

fast and easy 


EXCLUSIVE CIRCUITRACE* 








All test points are clearly shown 
on the schematic and each is 


plainly coded .. 


29 


Send 
PHOTOFACT Folder 
showing the 
CircuiTrace system 


Now, more than ever, you need PHOTOFACT! 
t's the best way to keep up with servicing 
trends, to maintain your leadership, to build 
your earning power. Be a regular monthly 
subscriber to PHOTOFACT. Sign up with your 
Distributor. 


1S NOW A REGULAR FEATURE IN PHOTOFACT 


The test points are similarly coded 
on the printed board photo so 
you instantly know where to ap- 
ply the test! 


subscribe to 


PHOTOFACT today! 














your color-TV servicing with RCA’s new 


AVAILABLE THROUGH YOUR RCA TUBE DISTRIBUTOR 


Or, fill out the coupon below and forward with 
$4.50 i check or money order payable to 
Radio Corporation of America for each Color 
TV PICT-O-GUIDE ordered 


It's chock-full-of practical information and illustrations— 
just what you need for profitable color-TV servicing. 


If you are planning to build your share in the business of color-TV 
servicing, you are sure to find RCA’s Color-TV Pict-O-Guide the most 
useful “bench” friend you have ever had. Whether you are “learning” 
or are already “doing”’, the clearly written dese) iptions, step-by -step 
instructions, diagrams, and full-color photographs of trouble symp- 
toms make this valuable book a “must”! 


by John R. Meaghe 


techniques Get your copy today! 


It was prepared and written 


r, RCA’s well known authority on TV servicing 


New Color-TV Pict-O-Guide contains sections on: 
Color Mixing - RCA Compatible Color TV System - Purity « Troublesho 
i e Tracking - Color Operating Controls + An 
A nment - Color-Bar Patte 
t Equipment: ignal Tracing - Interference « “Green Stripe” Test Signal 


(? > 4\) RADIO CORPORATION OF AMERICA 


\ = 7] Electron Tube Division 


Harrison, N. J. 





we 
see our 


customers as... 


j ) Vy READY TO POUNCE... 


on well conceived and pre-tested 


service aids for time-saving, 


money-making efficiency. 


LITTELFUSE 


Des Plaines, Illinois 


The Littelfuse Fuse Caddy 
for every serviceman’s 


tube caddy. 





